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Responses to U.S. Environmental Protection Agency Comments
Remedial Investigation/Feasibility Study Work Plan
Operable Unit 2
Lake Calumet Cluster Site, Chicago, Illinois

Following are responses to certain comments from the U.S. Environmental Protection Agency
(USEPA) regarding the Remedial Investigation and Feasibility Study (RI/FS) Work Plan for
Operable Unit 2 (OU2) of the Lake Calumet Cluster Site (LCCS or the “Site”). More
specifically, this document responds to the comments presented in USEPA’s letter of July 6,
2015 and references pertinent sections of the Work Plan that were revised to address these
comments.

On behalf of the LCCS Group (the “Group™), ARCADIS, U.S., Inc. (ARCADIS) had prepared
and submitted the OU2 RI/FS Work Plan on December 17, 2012. USEPA comments on the
Work Plan were provided via letter dated February 11, 2015. The Group discussed these
comments with USEPA and Illinois Environmental Protection Agency (IEPA) representatives
in conference calls on March 26 and April 16, 2015, and, based on those discussions, the Group
submitted a response-to-comment document to USEPA on May 7, 2015. USEPA further
commented on the response-to-comment document in draft form on July 1, 2015 and discussed
their concerns with IEPA and the Group via conference call on July 2, 2015. Final comments
on the response-to-comments were provided via USEPA letter dated July 6,2015. ARCADIS
has revised the OU2 RI/FS Work Plan consistent with the current and previously accepted
responses and is resubmitting the Work Plan to USEPA.

The individual comments are shown below followed by the Group’s response in italicized type.
Comment numbers are those referenced in the July 6, 2015 letter. Only responses to comments
in the July 6, 2015 letter are included in this document; comments not listed have been resolved
by previously agreed-to changes in the Work Plan.

2. Response not accepted. In regard to the United States Army Corp of Engineers
(USACE) toxicity testing, see EPA comment #17. Also, surface water and sediments
in Indian Ridge Marsh (IRM) adjacent to the Site have not been fully characterized.
Only one surface water and sediment sample (SW-20/SED-20), collected in 1999 from
the interior of IRM; was analyzed for the full suite of parameters (VOCs, SVOCs, PAH,
metals, PCBs). Although surface water samples (SW-06, SW-07, and SW-09) were
collected from the interior of IRM, these samples were only analyzed for metals and
two organic compounds. The most recent (2009) surface water samples (SW-08
through SW-10) from the interior of IRM were only analyzed for ammonia and metals.
Corresponding sediment samples (SD-08 through SD-10) were submitted for
Simultaneously Extracted Metals/Acid Volatile Sulfides analysis for bioassay (toxicity)
testing, and not for characterization purposes.

Without full characterization of IRM, Chemicals of Potential Concern in IRM surface
water and sediments cannot be identified therefore, potential risks to human health and
ecological receptors cannot be evaluated. For purposes of conducting the Baseline
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Human Health Risk Assessment (BHHRA) and the Ecological Risk Assessment (ERA)
(if warranted), additional characterization of IRM may be needed. EPA understands
this potential data gap will be addressed in subsequent phases of the RI. In regard to
the United States Army Corp of Engineers (USACE) toxicity testing, see EPA comment
#17.

As indicated in Section 1 and elsewhere in the OU2 RI/F'S Work Plan, the need to collect further
data regarding surface water, sediments, and biota in Indian Ridge Marsh will be evaluated
after completing the groundwater characterization activities described in this Work Plan.
Based on the scope of the LCCS OU2 Rl as defined in SOW, impacts to Indian Ridge Marsh
come into play for the QU2 RI and risk assessments only to the extent that groundwater
currently emanating from the LCCS is affecting the marsh. Beyond this limitation, further
characterization of the marsh or other evaluations of historical impacts would be addressed
as a third Operable Unit for the LCCS.

5. Response accepted. See EPA comment #2.

No further discussion necessary.

7. Response accepted. See EPA comments #2 and #17.

No further discussion necessary.

10. Response accepted. Well construction diagrams and boring logs for wells on Paxton I
and II property can be obtained through Illinois EPA Freedom of Information Act
process. EPA does not have this information in its possession.

No further discussion necessary.

12. Response not accepted. During the March 26, 2015 conference call, EPA and IEPA did
not agree to not characterize water within fill or waste. During the call, the Agencies
agreed not to characterize the source areas until the perimeter sampling data became
available. IEPA did acknowledge that the areas beneath the final cap may be able to be
granted a “zone of attenuation” where cleanup was not required unless contaminants
were migrating beyond the cap boundary.

As described in Section 3 of the OU2 RI/FS Work Plan, initial investigation activities will focus
on characterizing groundwater flow direction and characterizing COPC concentrations in
groundwater currently emanating from the Site. The expanded network of piezometers and
HPT/VAP locations proposed in the current RI/FS Work Plan (see the current Figure 7, relative
to the version included in the 2012 RI/F'S Work Plan) will provide for identification of areas of
groundwater impact emanating from the heterogeneous waste and fill materials at the site.
After completion of the scope identified in the RI/FS Work Plan, the need for further
investigation of any groundwater COPC source areas will be evaluated.
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13.

Response not accepted. Because groundwater has not yet been “classified” under
Illinois regulations, 35 IAC Part 620, it is not known whether groundwater could be
used in the future as a potable water supply (regardless of whether a groundwater
ordinance is in place). Therefore, all historic groundwater data needs to be compared
to federal and state groundwater standards identified in EPA’s original comment
(MCLs, Tapwater Regional Screening Levels (RSLs), Illinois’ Groundwater Quality
Standards under 35 IAC Part 620, and Illinois’ General Use and Secondary Contact
Water Quality Standards (35 IAC 302.208, 302.210 and 302.407) for the protection of
human health. If the Agencies agree that the groundwater is Class II Groundwater and
the Illinois’ Surface Water Quality Standards. In regard to using Calumet Open Space
Reserve (COSR) benchmarks, see EPA comment #17.

Section 2.6 of the OU2 RI/FS Work Plan is intended to summarize information from previous
studies regarding groundwater impacts. Based on spatial locations of the wells from which
these data were collected and the age of these data, the currently available information may
not be representative of current Site conditions, and extensive comparisons to various
potentially relevant criteria are of limited value. Data generated in the course of the OU2 RI

will be compared to the appropriate standards and benchmarks as described in Sections 4.2.1.1
and 5.2.1 of the OU2 RI/FS Work Plan.

17.

Response not accepted. For the reasons stated in EPA comment #13, groundwater also
needs to be compared to MCLs, Tapwater and Illinois’ General Use and Secondary
Contact Water Quality Standards (35 IAC 302.208, 302.210, and 302.407) for the
protection of human health in the BHHRA. For the ERA, groundwater potentially
venting to surface water also need to be compared to Region 5 Ecological Screening
Levels, Great Lakes Water Quality Initiative methodologies, and Illinois’ acute and
chronic General Use and Secondary Contact Water Quality Standards (35 IAC 302.208,
302.210 and 302.407) for the protection of aquatic receptors

In regard to using COSR benchmarks for comparing groundwater discharge to surface
water in IRM, COSR benchmarks were derived by the USACE for restoration purposes
rather than for remediation under the Superfund program, using sediment samples that
may not be representative in location nor temporally with current conditions in IRM
adjacent to the Site. Four sediment samples (SD-01, SD-02, SD-03, and SD-05) were
used for bioassay analysis. Only one sediment sample (SD-05) was collected from
IRM along the eastern perimeter adjacent to the Site. No sediment samples from the
interior of IRM (areas of likely contamination) were used for toxicity testing. One
sample from the eastern perimeter of Site may not be representative of conditions in
interior of IRM.

Also, vegetative samples (VG-01 through VG-04) were collected from locations within
IRM-North and/or IRM-South. No vegetative samples were collected from IRM
adjacent to the Site. Samples collected from IRM-North and IRM-South may not be
representative of conditions in IRM adjacent to Site therefore USACE’s conclusion that
metals are not significantly accumulating in vegetation may not be valid.
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Data generated in the course of the OU2 RI will be compared to the appropriate standards and
benchmarks as described in Sections 4.2.1.1 and 5.2.1 of the OU2 RI/FS Work Plan. As
indicated in Section 1 and elsewhere in the QU2 RI/FS Work Plan, the need to collect further
data regarding surface water, sediments, and biota in Indian Ridge Marsh will be evaluated
after completing the groundwater characterization activities described in this Work Plan.

'Further, contamination levels may have increased over the past 6 years since 2009, as
Site contamination releases have likely continued to occur. If benchmark values are
developed from site-specific toxicity testing, sediment samples need to be
representative of current IRM conditions adjacent the Site. Also, toxicity testing should
be conducted with two or more benthic or epibenthic species representing diverse taxa
and life strategies (e.g., amphipods and midge fly larvae).

Section 2.7.2 describes the work done at Indian Ridge Marsh from a historical perspective and
is not intended to provide benchmark comparisons for the purposes of the RI. As described in
Section 1, the need to collect further data regarding surface water, sediments, and biota in
Indian Ridge Marsh will be evaluated after completing the groundwater characterization
activities described in this Work Plan. In the event that toxicity testing is determined to be
appropriate and necessary, two or more benthic or epibenthic species representing diverse
taxa and life strategies (e.g., amphipods and midge fly larvae) will be used.

The conjecture that contamination levels may have increased over the past 6 years since 2009
is totally without basis and contrary to all available Site information.

20. Response.accepted. Although the Site covers 60 acres, aerial photography exists that
show several acres of above groundwater waste management activities. These areas
are logical places to place groundwater monitoring wells to determine what types of
contaminate concentration gradients exist. Sampling along the perimeter only will not
yield source concentration data which is vital for determining potential remedial actions
for the groundwater. EPA agrees only to defer additional sampling in the interior of the
Site until after the initial phases of the field investigation have been completed so that
the results may help inform where interior sampling should occur. EPA reserves the
right to request further characterization of source areas during subsequent phases of the
RI.

No further discussion necessary at this time.

22. Response accepted, but EPA reserves the right to request additional investigations as
part of future phases of the RI.

No further discussion necessary at this time.

25.  Response accepted.

No further discussion necessary.
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30.  Response accepted, but EPA reserves the right to request additional Hydraulic Prdﬁling
Tool work during future phases of the RI.

No further response necessary at this time. The need for interior characterization will be
evaluated based on initial data collection as described in the response to Comment 20.

34.  Response accepted, but EPA reserves the right to request additional sampling whether
it be a Vertical Aquifer Profiling or permanent monitoring wells.

No further discussion necessary at this time.

35. Response accepted.

No further discussion necessary.

39.  Response accepted, but EPA reserves the right to increase the number of permanent
monitoring wells.

No further discussion necessary at this time.

40.  Responds accepted, but EPA reserved the right to request permanent monitoring wells
be installed in low permeability strata in the future to verify a lack of contaminant
migration both vertically and horizontally.

No further response necessary at this time.

43.  Response not accepted. See EPA comment #2 and #7.

See response to Comment 7. The paragraph zdentzf ed in the original comment has been
removed from Section 3.4.1.

46. Response does not address original comment. The statement that existing surface water
and sediment data for IRM provide adequate characterization for the BHHRA and ERA
should be removed from page 26 of OU2 RI/FS Work Plan. See EPA comment #2.

The statement has been removed from Section 3.4.1.

51.  Response accepted. Please reference the document under footnote #8 in the OU2 RI/FS
Work Plan.

The document is referenced in Section 5.2.

52. Response not accepted. See EPA comment #13 and #17.

See responses to Comments 13 and 17.
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1. Introduction

Remedial activities at the Lake Calumet Cluster Site (Site) include two operable units.
Operable Unit One provides for source control and addresses on-site soils and waste
materials, and Operable Unit Two focuses exclusively on groundwater entering the
Site, at the Site, and emanating from the Site. As indicated in the Operable Unit One
Record of Decision (ROD) (lllinois Environmental Protection Agency [IEPA 1996]), any
remedial action for areas outside the source area (e.g., Indian Ridge Marsh) would be
addressed in a third operable unit.

This Remedial Investigation/Feasibility Study Work Plan (RI/FS Work Plan) is for
Operable Unit Two and has been prepared by ARCADIS U.S., Inc. (ARCADIS) on
behalf of the Lake Calumet Cluster Site Group (LCCS Group). The RI/FS Work Plan
describes the work that will be performed by the LCCS Group under the 2013
Administrative Settlement Agreement and Order on Consent (Settlement Agreement)
and the accompanying Statement of Work (SOW) for conducting the RI/FS for
Operable Unit Two.

Previous solil, surface water, and groundwater sampling at the Site and adjacent areas
has been conducted by the United States Environmental Protection Agency (USEPA),
the City of Chicago Department of the Environment (CDOE), IEPA, and the U.S. Army
Corps of Engineers (USACE). Data from this sampling were obtained in accordance
with standard data quality assurance and quality control procedures accepted by or
consistent with those employed by the USEPA.! In preparing this RI/FS Work Plan,
ARCADIS has reviewed the previous Site characterization reports and data and has
identified gaps in the current understanding of Site groundwater and related conditions.
In accordance with the SOW, this RI/FS Work Plan describes additional investigation
activities needed to supplement the existing Site data to characterize the nature and
extent of contamination in groundwater entering the Site, at the Site, and emanating
from the Site, evaluate potential human health and ecological risks associated with
exposure to groundwater, and perform a Feasibility Study focused on the requirements

1 ARCADIS completed a Level IV validation of the 2009 sediment and surface water sampling
data collected by the USACE from Indian Ridge Marsh (Appendix A). This data validation
indicated that the USACE data are usable as Level IV data.
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for remedial action to address groundwater impacts, to the extent remediation is
required to meet remedial action objectives (RAQs).

As described further in this Work Plan, the need to collect further data regarding
surface water, sediments, and biota in Indian Ridge Marsh will be evaluated after
completing the groundwater characterization activities described in this Work Plan.
The RI/FS Work Plan has been organized into ten sections. A brief description of each
of the sections is provided below:

Section 1.0 — Introduction. The introduction addresses the purpose of the RI/FS Work
Plan and the RI/FS Work Plan organization. The introduction also addresses expected
community relations support activities.

Section 2.0 — Background. The background section describes the location, land use,
and physical setting of the Site. This section also provides a brief summary of
historical operations and removal actions, results of groundwater monitoring, and
remaining groundwater data gaps.

Section 3.0 — Site Characterization Tasks. This section describes the remedial
investigation (RI) tasks to be completed, including installation of piezometers and
monitoring wells, additional subsurface characterization activities, and groundwater
sampling and analysis.

Section 4.0 — Baseline Human Health Risk Assessment. This section describes the
development of the baseline human health risk assessment, which will be completed
based on available and RI-developed data. The baseline human health risk
assessment will be incorporated into the RI Report.

Section 5.0 — Baseline Ecological Risk Assessment. This section describes the
development of the baseline ecological risk assessment, which will be completed
based on available and, if needed, additional data developed as part of the RI or
ecological risk assessment process. The baseline ecological risk assessment will be
incorporated into the Rl Report.

Section 6.0 — Remedial Investigation Report. This section describes the components
of the RI Report to be submitted following completion of the Site characterization and
risk assessment activities.
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Section 7.0 — Treatability Studies. This section addresses treatability studies that may
be necessary.

Section 8.0 — Feasibility Study Report. This section describes the FS Report that will
be developed based on the results of the Rl and risk assessments.

Section 9.0 — Project Organization and Schedule. This section identifies the key
personnel and organizations involved with the RI/FS and provides the proposed
schedule for RI/FS activities.

Section 10.0 — References. This section lists documents that have been cited or
discussed in this report as well as several of the key USEPA guidance documents for
the RI/FS.

This RI/FS Work Plan is a specified deliverable under Task 1 as defined in the SOW.
The supporting RI/FS planning documents to be provided under Task 1 are the Field
Sampling Plan (FSP), Quality Assurance Project Plan (QAPP), and Health and Safety
Plan (HASP). The supporting RI/FS planning documents have been submitted under
separate cover for USEPA review and approval.

USEPA has the responsibility of developing and implementing community involvement
activities for the Site. As requested, the LCCS Group will provide community relations
support by providing USEPA information regarding Site history, participating in public
meetings, assisting in preparing fact sheets, and similar activities. Such community
relations support comprises Task 2 of the SOW.

2. Site Background

This section provides a brief summary of existing Site conditions, previously completed
removal actions, and prior Site groundwater investigations. The information presented
in this section was primarily obtained through a review of Site-related reports listed in
Section 10.

2.1 Location and Land Use
The Site is located in a heavily industrialized area in southeastern Chicago, lllinois,
southeast of Lake Calumet and approximately two miles northeast of Hegewisch,

lllinois (Figure 1). The Site consists of an aggregation of four separate parcels (i.e.,
Alburn Incinerator, U.S. Drum, the Unnamed Parcel, and the Paxton Lagoons). The

g:\aprojectilake calumet\2012 work plan\to usepa 8-21\lccs_revised ri-fs work plan.docx 3



Lake Calumet Cluster Site

£2 ARCADIS RI/FS Work Plan

August 2015

property is bounded to the west by Land and Lakes #3 Landfill, to the northwest by
Paxton Il Landfill, to the north by Paxton | Landfill, to the east by the Norfolk Southern
Railroad right-of-way and Indian Ridge Marsh, and to the south by 122n9 Street
(Figure 2).

2.2 Physical Setting

The Site is generally flat lying with approximately five to ten feet of relief associated
with filling activities. The low-lying areas typically contain surface water. An access
road to the Paxton | and Paxton Il landfills traverses north-south through the Site from
122 Street. Vegetation on the Site ranges from sparse weeds and grasses, with very
poor coverage, to very dense, tall Phragmites sp. in the northeastern quadrant. The
vegetation at the Site was cleared in 2007 during the initial cap construction activities
conducted as part of Operable Unit One. Indian Ridge Marsh is located east of the
Site.

2.2.1 Climate

The regional climate is characteristic of the northern mid-continent. Based on data
collected by the National Weather Service from 1981 to 2010, the coldest mean
monthly temperature is in January (18.2 °F), and the warmest mean monthly
temperature is in July (84.2 °F). The mean annual temperature is 59.4 °F. The
average annual precipitation is 39.09 inches. The highest rainfall levels occur on
average during the three-month period from May through July (12.2 inches total) with
slightly lower rainfall amounts occurring during the three months from September
through November (9.97 inches total).

2.2.2 Regional Geology

The Site is located within the Chicago/Calumet Lacustrine Plain, a glacially formed, low
crescent-shaped flat surface that slopes gently towards Lake Michigan located
approximately two miles east of the Site. The Lacustrine Plain is primarily a wave-
scoured ground moraine with fine lake silts and clays covering the surface in former
back-barrier settings. Prominent depositional features on the Plain are sand and
gravelly sand spits, mainland beaches, and beach-ridge/dune complexes. This
lowland region drains into Lake Michigan.

The bedrock geology consists of Precambrian-age crystalline rock overlain by gently
dipping Paleozoic sedimentary bedrock units. The uppermost bedrock consists of

g:\aprojectilake calumet\2012 work plan\to usepa 8-21\lccs_revised ri-fs work plan.docx 4



Lake Calumet Cluster Site

£2 ARCADIS RI/FS Work Plan

August 2015

eastward gently dipping Silurian dolomite. The bedrock surface topography is an
undulating plain as a result of glacial and some lake erosion in which scattered steep
valleys and low bedrock hills occur. The bedrock is overlain by approximately 50 to
100 feet of unconsolidated Quaternary-age deposits, which are composed primarily of
dark gray, silty clay till overlain by medium- to fine-grained sands. The till deposits are
assigned to the Wadsworth Formation of the Wedron Group and the sands are
assigned to the Carmi Member of the Equality Formation.

2.2.3 Site Geology

Previously conducted investigations define the sequence of unconsolidated materials
above bedrock at the Site. The lowermost unit is composed of gray/brown silty clay
with trace fine sand and gravel. Gray silty sand, containing varying percentages of
medium- to fine-grained sand with silt exhibiting brown to gray characteristics, overlays
the silty clay unit. Fill composed of various solid and household wastes overlays the
silty sand unit. A maximum thickness of 23 feet of fill was encountered during
monitoring well installation activities at the Site. The solid waste found throughout the
Site varied from industrial/demolition debris (e.g., slag, metal pieces, bricks, tires,
wood, concrete, cinders, etc.) to household waste (e.g., garbage bags, newspapers,
clothing, shoes, rags, etc.). The depths and thicknesses of the units underlying the fill
are variable and not well-defined based on the data collected during the previous
investigations. A generalized stratigraphic column for the Site is depicted below.
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Gray silty sand with varying percentages of
fine te redium samd

Generalized Site Stratigraphy

2.2.4 Regional Hydrogeology

The four primary aquifers recognized in the Chicago area are the following:

e Sand and Gravel Aquifers within the Glacial Drift;

e Shallow Bedrock Aquifers, mainly Silurian in age;

e Cambrian-Ordovician Aquifer; and

e Mt. Simon Aquifer.

The uppermost aquifer system identified in the vicinity of the Site is the Glacial Drift

Aquifer within the Sand and Gravel Aquifer, consisting of sands overlaying and
interbedded with glacial till.
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2.2.5 Local Hydrogeology

The water table is generally at shallow depths and has been encountered two to four
feet below ground surface (bgs) during some Site investigation activities. Some of the
groundwater appears to discharge to Indian Ridge Marsh to the east under certain flow
conditions (E&E 1999). The degree to which shallow groundwater discharges to Indian
Ridge Marsh will be investigated as part of the groundwater characterization activities
described in this Work Plan.

Groundwater elevation contours were developed as part of the IEPA groundwater
monitoring activities performed in 2002 and by E&E, as a contractor to IEPA, in 2007
(E&E 2007). The IEPA 2002 monitoring event included wells from the Paxton Il and
Land and Lakes landfills so that a larger number of wells were used to develop
groundwater contours in the area surrounding the Site during the 2002 monitoring
event. From the 2002 data, groundwater flow direction was shown to be to the east
and southeast within the Site boundaries. The more-limited 2007 data showed
groundwater flow from the Site to be predominantly to the east. Copies of the E&E
1999, IEPA 2002, and E&E 2007 potentiometric maps are included in Appendix B.

The hydraulic gradient estimated from the contour maps ranges from 0.004 feet per
foot (ft/ft) (E&E 1999) to 0.007 ft/ft (IEPA 2002a). No hydraulic conductivity tests have
been conducted at the Site. The E&E 2007 report indicated vertical hydraulic
gradients that ranged from 0.079 to 0.281 ft/ft downward.

2.3 Historical Site Operations and Removal Actions

The Site has a long history of waste disposal activities dating back more than a
century, and fill operations in the vicinity of the Site appear to have occurred prior to
1880 (i.e., the date when the original parcel map was drawn). Several documents
report that, in the Lake Calumet region, beginning in the early 1900s, nearby industries
disposed of slag and other wastes that raised the ground surface to an elevation just
above the water table. In describing the Site in its “National Priorities List (NPL) Site
Narrative,” USEPA states the following
(http://www.epa.gov/superfund/sites/npl/nar1743.htm. Accessed December 5, 2012):

“The site was originally a wetland. Various excavation, filling, and dumping
activities occurred from the 1940’s to the 1980’s. The site is now covered by as
much as 30 feet of fill consisting of various materials, including steel mill slag
and industrial, chemical, and municipal waste.”
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Aerial photographs of the Site area are available from 1938, 1949, 1952, 1955, 1958,
1959, 1960, 1961, 1964, 1967, 1970, 1973, 1975, 1977, 1981, and 1986. These
photographs document landfill operations at the Site dating back to around 1950. As
described in more detail below, by 1961, landfilling activities had occurred on most
portions of the Site.

Historical operations and removal actions at each of the four parcels included in the
Site are summarized below.

Alburn Incinerator: The Alburn Incinerator facility (9+ acres) was located at 2200
119" Street and was operated as an industrial waste incinerator and storage facility
(Agency for Toxic Substances and Disease Registry [ATSDR] 2009). Evidence of
operator-specific waste disposal operations is available for the period beginning in
about 1958 and continuing to approximately mid-1983.

In the 1950s through approximately 1962, an entity known as the “Southside Landfill”
operated in an area that included what later became the area of operations of the
Alburn Incinerator, and from approximately 1962 to 1972, the Cal Harbor Landfill
conducted waste disposal operations in this portion of the Site. In the 1970s, Earth II
began operating on the Alburn Incineration area of the Site (PRC Engineering 1986).
A February 1974 IEPA inspection report of the Earth Il facility describes its operations
as primarily a landfilling operation but notes that some liquid wastes were being
received (e.g., waste solvents, waste oils, wastewater) from various industries and
further notes that burnable material was being dumped into one of three 8,000 gallon
open pits (IEPA 1974).

In January 1975, IEPA issued a permit to Earth Il to operate an incinerator (IEPA
1975). In February 1977, Cal Harbor took over the operations of Earth Il on the Alburn
Incineration area of the Site (IEPA 1977). In September 1978, Cal Harbor entered into
a lease with Alburn, Inc. to take over the operations of the incinerator. In March 1979,
Alburn, Inc. contracted with Chemical Incineration, Inc. to operate the incinerator, and
Chemical Incineration, Inc. operated the Alburn facility until September 1979 (PRC
Engineering 1986). By December 1979, Alburn, Inc. had terminated the Chemical
Incineration contract and again taken over operation of the incinerator on the Alburn
Incineration area of the Site (Hagarty 1979; IEPA 1982). From 1980 to 1982, it
appears that Alburn, Inc. continued to operate the incinerator (Pierard 1983). Available
documentation shows that, as of a June 1983 USEPA site inspection, another
company, known as “American Incineration,” was operating the incinerator at the
Alburn Incineration area of the Site.
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In 1983, USEPA removed 36 bulk storage tanks, 6,000 drums, 239 five-gallon buckets,
and 174,000 gallons of waste from a lagoon at the Alburn site. Surface soil was
removed to a depth of six inches, and at least part of the Site was covered with a two-
foot clay cap (ATSDR 2009).

U.S. Drum: The U.S. Drum facility (5.6+ acres) was located at 2400 119™ Street. The
beginning of waste disposal operations specific to the U.S. Drum portion of the Site is
difficult to identify. The U.S. Drum portion of the Site had been used as a disposal area
for municipal and industrial wastes since the 1940s (PRC Engineering 1986).
Thereafter, it was used as a waste transfer and solvent recovery facility, and later as a
temporary storage and transfer facility for waste drums (ATSDR 2009). By the early
1970s, some type of drum staging operation was occurring on the U.S. Drum area of
the Site (Hagarty 1984).

By 1975, the Earth Il company was operating a waste transfer and solvent recovery
facility, and a fire occurred on July 4, 1975. Operations on the U.S. Drum area were
abandoned shortly thereafter, leaving behind 1,000 to 1,750 drums on the site (IEPA
1976). The storage and transfer facility was closed in 1979, at which time an estimated
34,100 gallons of waste were removed. In 1984, USEPA conducted an emergency
removal at the U.S. Drum site, which included the removal of 435 cubic yards of sall,
62,000 gallons of standing water, and 3,000 drums. The areas of waste removal were
then capped with clay and topsoil (ATSDR 2009).

Unnamed Parcel: There is little information available regarding the history of the
Unnamed Parcel (38+ acres). It is suspected that this area was filled at various times
with dredged materials from the Calumet River, slag wastes from nearby steel mills,
demolition debris, and municipal wastes (ATSDR 2009). By 1961, aerial photographs
show landfill activity to the southeast had extended onto the eastern portion of the
Unnamed Parcel area. By 1964, the landfill activities had expanded to encompass the
Unnamed Parcel area, although the area appears to have been primarily used as a
means to obtain access to the adjacent Paxton Landfill.

Paxton Lagoons: The Paxton Lagoons parcel (13 acres) was used as an industrial
disposal site beginning in the 1950s (ATSDR 2009). By 1959, aerial photographs
show that landfill activities at the Paxton Landfill had expanded to encompass a portion
of what later became known as the Paxton Avenue Lagoons. Between 1964 and
1967, aerial photographs indicate the main lagoon was constructed. A 1973 aerial
photograph shows further changes have occurred since the 1967 aerial photograph.
By mid-1985, it appears that landfill activities at the Paxton Avenue Lagoons had been
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suspended (John Mathes & Associates, Inc. 1985). Beginning in 1989, IEPA
conducted a removal action at the Paxton Lagoons in which the lagoons were drained,
and approximately 16,000 tons of impacted soil were excavated and processed
through an on-site mobile incinerator. USEPA conducted an emergency removal at
the Paxton Lagoons site in 1990, removing 60 drums of waste materials and 2,200
cubic yards of acidic soil. IEPA subsequently placed an engineered clay cap atop the
closed lagoons and fenced the Paxton Lagoon area in October 1993. In doing so,
IEPA created two “notches” in the east-side fence line due to suspected illegal
dumping during the removal action. These notches form two “out lots” of
approximately one acre each that were excluded from the closure area.

2.4 Operable Unit One

As discussed in Section 1.0, remedial activities at the Site have to date been divided
into two operable units. Operable Unit One is intended to provide source control
related to impacted soils and buried waste materials present at the Site. Operable Unit
One also addresses potential human health or ecological exposure pathways related to
direct contact and potential migration of constituents via surface water runoff and soil
erosion.

IEPA prepared a Focused Feasibility Study (FFS) (E&E 2006) to evaluate capping
alternatives for Operable Unit One. Following completion of the FFS, IEPA issued a
Proposed Plan and ROD for Operable Unit One in September 2006 (IEPA 2006),
which was approved by USEPA. The alternative selected by IEPA in the ROD consists
of placement of a low-permeability clay cap over the Site that meets the IEPA
requirements for closure of a hazardous waste land disposal facility. IEPA initiated
construction of the capping remedy in 2007, but stopped construction before
completing the grading layer that was intended to establish drainage and slopes for the
final cover system.

2.5 Prior Groundwater Investigations
This section presents a summary of the available groundwater sampling results from

the historical monitoring well network. In the meeting among LCCS Group, USEPA,
and IEPA representatives on July 7, 2012, IEPA indicated that existing monitoring
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wells at the Site were destroyed during the IEPA cap construction activities, and it is
assumed that these monitoring wells no longer exist. 2

Groundwater investigations at the Site began in 1998, when three Geoprobe® water
samples (GW1 through GW3) were collected by E&E. In April 1999, E&E installed
several monitoring wells (LCO1 through LC0O7 and LC09 through LC13) to supplement
an older monitoring network (P01 through P05) that previously had been installed at
the Alburn parcel, and monitoring well G21S that had been installed at the U.S. Drum
parcel. Appendix C includes these boring logs. Monitoring wells LC02 and LC11
were installed with screens completely within native soils. Monitoring wells LCO1,
LCO03, LCO06, LC10, LC13, and P02 were installed with their screens completely within
fill material. The remaining wells (LC04, LCO05, LC07, LCQ09, LC12, P01, P03, and
P04) were screened across the fill/native soil interface. No boring logs are available for
monitoring wells PO5 and G21S. Three nested well pairs were created as part of the
1999 groundwater investigation using newly installed and previously existing
monitoring wells. These well pairs are comprised of PO5/LC07, LC09/LC10, and
LC11/LC12. A summary of previously installed monitoring well locations, depths, and
screened intervals is provided in Table 1 and includes monitoring well locations at the
Site, as well as locations on the Paxton | and Paxton Il landfills, which were also
sampled by IEPA as part of the historical groundwater monitoring activities at the
LCCsS.

A total of eighteen (18) monitoring wells (P01 through P05, LCO1 through LC07, LC09
through LC13, and G21S) were sampled by IEPA in 1999 (E&E 1999). The
groundwater samples were analyzed for a suite of constituents, including volatile
organic compounds (VOCs), semi-volatile organic compounds (SVOCSs), pesticides,
polychlorinated biphenyls (PCBs), total and dissolved metals, and nitrogen compounds
(i.e., ammonia, total cyanide, total Kjeldahl nitrogen, and nitrate-nitrite). The
approximate locations of the Geoprobe® borings and monitoring wells sampled by E&E

2 Well abandonment logs or other records describing how the existing monitoring wells were
closed either do not exist or are not available The IEPA’s October 11, 2012 response to the
LCCS Group’s August 8, 2012 Freedom of Information Act (FOIA) request for well abandonment
logs or other records did not include the requested information. A November 6, 2012 follow-up
FOIA request to IEPA to confirm that no well abandonment logs or other records exist is currently
pending a response by IEPA.
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in 1999, which include monitoring well locations at the Site and at Paxton | and Paxton
Il landfills, are shown on Figure 3.

In 2002, IEPA performed a groundwater monitoring event that included many of the
same wells that had been sampled in 1999, in addition to a number of wells located on
the Paxton | and Paxton Il landfills (Figure 3). The groundwater samples were
analyzed for VOCs, SVOCs, pesticides, PCBs, and a suite of inorganic parameters,
including total metals, nitrogen compounds, sulfate, phosphate, chloride, total
dissolved solids, total suspended solids, and cyanide. Copies of the IEPA data tables
from the 2002 groundwater monitoring event are provided in Appendix D.

An additional groundwater monitoring event was conducted by IEPA’s contractor, E&E,
in March 2007. Groundwater levels were measured at 14 existing Site monitoring
wells (i.e., LC05, LC06, G104, LC12, LC11, LCO03, E, G20D, G20S, LC02, R21S,
R21D, G21D, and G21S) and samples were collected at 12 of these existing wells
(i.e., LCO5, LCO6, G104, LC12, LC11, LCO3, E, G20S, LC02, R21S, R21D, and
G21S). Collected samples were analyzed for VOCs, SVOCs, and selected metals.

2.6 Summary of Groundwater Impacts

To provide an overview of Site conditions for RI planning, the 2002 and 2007
groundwater monitoring data for the Site were compared to the State of lllinois
Groundwater Quality Standards (lllinois Administrative Code, Title 35, Part 620,
Groundwater Quality). The groundwater monitoring data were compared to both Class
| (Potable Resource Groundwater) and Class Il (General Resource Groundwater)
standards. In the 2002 and 2007 data sets, concentrations of certain metals, chloride,
VOCs, SVOCs, and total PCBs exceeded these standards in at least one groundwater
sample collected at the Site. These results are presented on Figure 4; data tables
from the 2002 and 2007 monitoring events are provided in Appendix D. These
groundwater data are not current and will be updated in the RI. Comparisons to other
criteria will be made in the RI and risk assessments to identify Constituents of Potential
Concern (COPCs) and locations of elevated COPC concentrations. Where
appropriate, such criteria will include drinking water values (i.e., Maximum Contaminant
Levels [MCLs] and Tap Water Regional Screening Levels [RSLs]), ambient surface
water quality standards, and, where applicable, background concentrations.

While no lllinois groundwater standard currently exists for total ammonia nitrogen, 15

milligrams per liter (mg/L) is a generally used surface water quality standard that is
protective of aquatic life, wildlife, agricultural use, secondary contact use, and most
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industrial uses, and ensures the aesthetic quality of the State's aquatic environment
(Minois Administrative Code, Title 35, Part 302, Water Quality Standards). This
screening concentration has historically been applied to ammonia in groundwater at
the Site (IEPA 2002), presumably due to the potential for groundwater discharging to
Indian Ridge Marsh. In the 2002 sampling, total ammonia nitrogen (ammonia-N) in
groundwater was measured at concentrations exceeding the IEPA Water Quality
Standard of 15 mg/L at nine Site monitoring locations: G22D, LC04, LC05, LCO06,
LCO9, LC10, LC11, LC12, and LC13. The ammonia results are presented on Figure
5, and data tables from the 2002 IEPA monitoring event are provided in

Appendix D. Total ammonia nitrogen (ammonia-N) was not analyzed for the
groundwater samples collected by E&E in 2007.

During the 2002 IEPA monitoring event, concentrations of ammonia in groundwater
samples collected at the neighboring Paxton | and Paxton Il landfills also exceeded
15 mg/L (Figure 5). In addition, concentrations of VOCs, SVOCs, PCBs, and
inorganic constituents, including several of the same constituents identified in wells
within the Site, were found to exceed Class | and Class Il Groundwater Quality
Standards in the samples collected at the Paxton | and Paxton I

landfills. Groundwater results for the monitoring wells sampled on the Paxton | and
Paxton Il landfills in 2002 are provided in the data tables in Appendix D.

2.7 USACE Indian Ridge Marsh Restoration Project
2.7.1 Site Setting and Description

Indian Ridge Marsh is an undeveloped, disturbed marshland that lies immediately to
the east of the Site. It is bounded by Torrence Avenue on the east, 116" Street on the
north, Norfolk Southern Railroad tracks on the west, and the Sidestream Elevated Pool
Aeration (SEPA) station on the south. The marsh, considered a Palustrine wetland in
an urban watershed, covers over 145 acres on the southeast side of Chicago between
Lake Calumet and the Calumet River.

As part of the USACE's work in Indian Ridge Marsh, inventories of flora and fauna in
the area were conducted and have shown that, while the marsh has habitat suitable for
wildlife, it contains invasive plant species and has been subject to dumping, dredge
material disposal, and migration of constituents from adjacent, neighboring properties.
Pockets of critical habitat to be preserved and improved in Indian Ridge Marsh include
the open water marsh, which supports a breeding population of the state-endangered
black-crowned night heron (Nycticorax nycticorax), other bird species such as the
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state-threatened common moorhen (Gallinula chloropus), and other wildlife that may
use the marsh as foraging grounds or habitat.

The USACE is currently conducting a restoration project in Indian Ridge Marsh, which
is targeted for completion in the fall of 2015. The project involves vegetative habitat
improvement, aquatic habitat improvements, hydraulic controls, and improved public
access. Specifically, invasive plant species were removed using herbicides and
prescribed burning, and new plants were planted to improve a variety of habitats and
provide stabilization and decrease sediment runoff for the upland areas. Leaf
compost inoculated with mycorrhiza was also incorporated into select upland areas.
The leaf compost increases the organic carbon in the soils to facilitate binding of
metals, pesticides, and polycyclic aromatic hydrocarbons (PAHs). To improve
surface water quality, all common carp were removed. Hydraulic control measures
included cleaning the culvert under 122 Street and installing a water control
structure south of 122 Street within the ditch that connects with the Calumet River.
Finally, the USACE removed 500 tons of debris including approximately 1,000 tires,
improved the trail system, and constructed a boardwalk to link the Indian Ridge
Marsh trail system to the Sidestream Elevated Pool Aeration station along the
Calumet River (Pers. Comm. 2015).

Based on the results of sampling conducted by the USACE in Indian Ridge Marsh, it
was determined that removal of sediments was not necessary to meet the goals of the
ecological restoration project.

2.7.2 Indian Ridge Marsh Data

As part of the USACE restoration project, the potential ecotoxicity of environmental
media (i.e., soil, surface water, sediment) in Indian Ridge Marsh was assessed by
Tetra Tech on behalf of the USACE. Results are documented in the Ecotoxicological
Evaluation prepared by Tetra Tech in 2008 and in the 2009 Addendum to the report
(Tetra Tech 2008, 2009). Surface water, sediment, and plant tissue data were
collected in 1999, 2001, 2002, and 2009 (Appendix D, Figure 6).

Ecotoxicological benchmarks and background values were established for the Calumet
area by the Calumet Ecotoxicology Roundtable Technical Team in 2007. Two different
values were established for sediment and surface water -- Calumet Open Space
Reserve (COSR) threshold and benchmark values. Relevant background
concentrations were also established for the area. In the USACE evaluations, these
concentrations were used to screen the data collected from Indian Ridge Marsh to
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evaluate whether constituent concentrations have the potential to adversely affect flora
and fauna in the marsh (Tetra Tech 2008, 2009). The following sections discuss the
results of the ecotoxicological evaluation.

2.7.2.1 Sediment Data

While a few metals (e.g., lead, manganese, zinc) in surface sediment exceed COSR
benchmarks, the majority of constituents are below the COSR benchmarks or
background levels, including PAHs and pesticides (Tetra Tech 2008).

In 2009, sediment samples were evaluated for acid volatile sulfides/simultaneously
extracted metals (AVS/SEM). Results indicate that the ratio of SEM to AVS was
below 1, indicating that metals in sediment are bound to sulfides and are unlikely to be
bioavailable to benthic organisms. As a result, toxicity from metals in sediment is not
anticipated (Tetra Tech 2009).

Four sediment samples collected in 2009 were submitted to American Aquatic Testing,
Inc., where a 20-day bioassay toxicity test with the freshwater invertebrate Chironomus
dilutus was conducted. At the end of the test, surviving organisms were counted and
weighed. The bioassay results did not exhibit toxicity and indicated no adverse effects
on benthic invertebrate survival or growth from constituents in Indian Ridge Marsh
sediments. These findings supported the AVS/SEM evaluation and were interpreted
as indicating that PAHs and pesticides identified in sediment samples from Indian
Ridge Marsh sediments are bound to the total organic carbon fraction and are not
bioavailable.

Based on this information, the USACE ecotoxicology study of Indian Ridge Marsh
concluded that there does not appear to be a need for further evaluation of the
sediment or rehabilitation of the sediment as part of ecological restoration activities.
No sediment removal from Indian Ridge Marsh is needed to meet the goals of the
ecological restoration project.

2.7.2.2 Surface Water Data
Most detected constituents in surface water in Indian Ridge Marsh are below COSR
benchmarks or background values. Only iron and manganese exceed COSR

benchmarks, and metals concentrations in surface water are unlikely to pose adverse
effects to aquatic organisms in Indian Ridge Marsh (Tetra Tech 2008).
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Total ammonia-N concentrations in surface water samples collected in 2009 from
Indian Ridge Marsh ranged from non-detect (< 0.6 mg/L) at SW-08 and SW-09 to
4.5 mg/L at SW-07. The ammonia concentrations found in the 2009 sampling were
generally lower than those found in prior sampling (Roadcap, et al. 1999).

2.7.2.3 Plant Tissue Data

In 2009, four samples of three different species of plants (flowering crabapple [Malus
sp.], reed canary grass [Phalaris arundinacea], and fleabane [Erigeron philadelphicus])
were collected from Indian Ridge Marsh and analyzed for metals. Results indicate
minimal accumulation of metals in plant tissue, with average bioaccumulation factors
ranging from 0.006 to 0.535 (Tetra Tech 2009). As a result, metals in surface soils in
the marsh are unlikely to cause adverse effects to ecological receptors, and soil in
Indian Ridge Marsh is not a medium of concern for marsh receptors.

2.8 Preliminary Conceptual Site Model and Exposure Assessment
Based on the site setting and geological and hydrogeological characterization to date,

a preliminary conceptual site model (CSM) and evaluation of potential exposure
pathways for Operable Unit Two has been developed (see the flow chart below).

Surface Water
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Ingestion

The geological and hydrogeological aspects of the CSM, as well as chemical
information collected from previous characterization efforts, are presented in the
previous sections. An evaluation of exposure routes based on the preliminary CSM
indicates the following:

16
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e Human health exposure routes related to use of groundwater as drinking water
are incomplete because groundwater is not used as a drinking water source in
the vicinity of the Site and such use is prohibited by ordinance within the City
of Chicago.

e Direct contact exposure routes associated with non-potable household or
commercial use of groundwater are also incomplete due to the lack of
groundwater withdrawal for such purposes and the absence of residential,
commercial, or industrial development in the immediate vicinity of the Site.
Direct contact exposure routes associated with intrusive work (such as
construction) are potentially complete for on-site workers or trespassers.

e Exposure routes related to recreational scenarios and off-Site workers at
Indian Ridge Marsh are potentially complete because of the potential for
groundwater discharge to surface water within Indian Ridge Marsh and direct
contact, ingestion, or inhalation exposures to recreational users. Exposure
routes related to ecological receptors may also be complete via discharge of
groundwater to Indian Ridge Marsh.

Additional details regarding the Baseline Human Health Risk Assessment and Baseline
Ecological Risk Assessment are presented in Sections 4 and 5 of this Work Plan,
respectively. The presence or absence of constituents in groundwater discharging to
Indian Ridge Marsh is uncertain, and this uncertainty will be addressed, along with
other data gaps, through the RI as discussed below.

2.9 Groundwater Data Gaps

Based on review of the available groundwater data for the Site presented in the 1999
E&E, 2002 IEPA, and 2007 E&E reports, additional data are required to fully
characterize the Site groundwater conditions and facilitate development of a
comprehensive CSM. ARCADIS has identified a number of areas requiring further
study in order to define the nature and extent of groundwater impacts attributable to the
former operations at the Site, including the following:

e Groundwater flow direction;

e Hydraulic properties of the upper water-bearing zone;

e Flux of constituents across the Site and potential discharge to Indian Ridge Marsh;
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e Contributions of constituents to Site groundwater from off-site sources, including
the Paxton | and Paxton Il landfills; and

e Geochemical characteristics of Site groundwater.

The approach for further characterizing the Site and addressing these data gaps is
described in Section 3 below. In addition to supporting the groundwater CSM, results
of the Site groundwater characterization tasks will allow for an assessment of potential
risks to human health and the environment and will provide data to develop and
evaluate remedial alternatives, in the event groundwater remediation is deemed
necessary. If elevated Constituent of Potential Concern (COPC) concentrations are
found in the groundwater venting to Indian Ridge Marsh or otherwise migrating offsite,
a focused investigation as to the source of those COPCs may be conducted, if
practicable, to assess how or if that source could be abated.

3. Site Characterization Tasks

The Site characterization tasks included in this RI/FS Work Plan were developed
based on review of the currently available historical Site data. In addition, these tasks
account for the current Site conditions, in which all existing monitoring wells at the Site
were reportedly abandoned during IEPA’s construction of the grading layer for the
Operable Unit One capping system.

Given the scope of the Operable Unit Two (groundwater) activities and the suspended
Operable Unit One capping, a detailed Site topographic map showing the current Site
configuration is not required. Instead, as a prefatory step to other Site characterization
activities, ARCADIS will identify available Site mapping and aerial photography to
confirm that a base map of suitable horizontal scale, topographic detail (e.g., contour
interval), utility location, and property (parcel) definition is available. Additional
surveying will be conducted as needed to address gaps in required Site mapping and
establish horizontal and vertical control points.

The principal objectives of the Site characterization investigation are the following:

o Establish a well network to evaluate horizontal and vertical hydraulic gradients,
hydraulic conductivities, and groundwater flow direction;

e Evaluate the hydrogeologic conditions needed to define the classification of Site
groundwater;
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e Evaluate the horizontal and vertical distribution of constituents in groundwater
across the Site;

e Evaluate the flux of constituents leaving the Site through groundwater and
potentially discharging to Indian Ridge Marsh;

¢ Inspect for the possible presence of seeps along the Site boundary, especially on
the eastern side near the Norfolk Southern railroad trails and sample such seeps if

found; and

e Evaluate constituent contributions to Site groundwater from off-site sources,
including the Paxton | and Paxton Il landfills.

The following sections present the approach and methods that will be used to meet
these objectives. To the extent practicable, Site characterization activities will be
planned and implemented to avoid disturbance of potentially jurisdictional wetlands.
3.1 Phased Approach

The proposed groundwater investigation activities will be completed using a phased
approach, whereby the information gained from the first phase will be evaluated and
subsequent phases may be altered accordingly to meet the objectives of the overall
investigation. The phased investigation approach will consist of the following:

e Phase 1 — Piezometer Installation;

e Phase 2 — Geoprobe® Hydraulic Profiling Tool (HPT) / Vertical Aquifer Profiling
(VAP) transects; and

e Phase 3 — Monitoring Well Installation.

The details of each phase of the Site characterization are discussed in the subsequent
sections.

3.2 Phase 1 — Piezometer Installation
In prior groundwater monitoring, varying groundwater flow patterns have been inferred

within the Site boundaries. Radial groundwater flow was suggested by E&E in its 1999
report, which depicted groundwater flow toward Indian Ridge Marsh (east) and Big
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Marsh (north). Additional groundwater elevation contours constructed in 2002 by IEPA
used a larger number of wells, and groundwater flow direction was shown to be to the
east and southeast within the Site boundaries (IEPA 2002a). The 2007 water level
data collected by E&E indicates a predominant flow direction to the east.

Due to the variations observed in the potentiometric surfaces presented in historical
reports, and because former Site monitoring wells are no longer available, it will be
necessary to install piezometers across the Site to determine the groundwater flow
direction. A Site-wide understanding of the groundwater flow direction is an important
component of this investigation because it will allow the HPT/VAP transects installed
during Phase 2 to be orientated perpendicular to the groundwater flow direction. A
total of twenty (20) piezometers will be installed during Phase 1 of the Site
hydrogeologic investigation for purposes of evaluating the groundwater flow direction at
the Site and will also allow for data collection related to vertical gradients. The
locations of these piezometers are shown on Figure 7 and are as follows:

e Five (5) shallow downgradient piezometers along the eastern edge of the
Site to increase resolution along the Site boundary with Indian Ridge Marsh;

e Four (4) shallow upgradient piezometers along the western property
boundary;

e Six (6) deep piezometers (clustered with shallow piezometers) to provide
information on vertical gradients and deeper hydrostratigraphic units; and

e Five (5) piezometers in the west central portion of the Site.
3.2.1 Piezometer Installation

The piezometers will be installed using direct-push technology (DPT) drilling methods.
The shallow piezometers will be installed to intersect the water table and will be
screened in the fill unit, with a maximum anticipated depth of 20 ft bgs. The deep
piezometers will be paired with the shallow piezometers and installed in the first sand
unit encountered below the fill unit, with estimated depths of 35 to 45 ft bgs. At each
location, a continuous soil core will be collected from ground surface to the maximum
depth of the piezometer(s) being installed. The soil cores will be logged to characterize
the lithology and determine the depth of the water table. The final locations and depth
of each piezometer will be determined in the field and will be adjusted based on
geologic and hydrogeologic observations.
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Piezometers will be constructed of a one-inch diameter, Schedule 40 polyvinyl chloride
(PVC), 10-slot well screen completed with a pre-packed sand filter. The screen will be
connected to a Schedule 40 PVC riser, which will extend to approximately three feet
above ground surface. The well piezometer installation will be completed by adding
additional filter sand on top of the pre-pack to increase the sand level to a minimum of
one foot above the top of the well screen. A hydrated bentonite seal will then be
placed to fill the annulus around the riser to the ground surface. The piezometers
capped with expandable well plug and secured above-grade with a lockable steel
surface completion.

After the piezometers are installed, they will be developed to ensure communication
with the surrounding formation. Development will be completed using a combination of
surging and pumping / over-pumping development methods. Development will be
complete when, in the judgment of field personnel, turbidity has been reduced to the
extent practical, or after a maximum of five well volumes of water are removed,
whichever occurs first.

3.2.2 Data Collection and Evaluation

Following installation, the newly installed piezometers will be surveyed to State Plane
Coordinates to establish the horizontal locations and North American Vertical Datum
(NAVD) 88 to establish the elevations. Survey data will include northing, easting, and
elevation (ground surface and top of casing).

The piezometers will be gauged a minimum of two times, with at least one week
between readings to allow the potentiometric surface and groundwater flow direction to
be evaluated. If the potentiometric surfaces are consistent in the two sets of data, the
resulting groundwater flow direction will be used to finalize the layout for HPT/VAP
transects, which will be completed during Phase 2. If the flow directions are not
consistent, two additional gauging events will be completed, and the variability in the
flow directions will be evaluated to determine the proper transect placement needed to
meet the project objectives.

Additional water level measurements will be collected to characterize flow directions
and variability. These activities will include monthly water level gauging or installation
of transducers and data loggers at selected piezometers. Precipitation events and
amounts will be tracked over the gauging period.
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Existing off-Site monitoring wells will be added to the gauging program as
appropriate. Most of the existing off-Site wells are completed in the fill (15 to 20 feet
deep) and would be suitable for gauging if deemed necessary. Any wells that are
used will be surveyed and added to Site maps.

3.3 Phase 2 -HPT/VAP Transects

Phase 2 of the investigation will consist of a combination of HPT and VAP borings.
This combined investigation approach will be implemented to collect the necessary
data to meet the following objectives:

e Characterize the hydrostratigraphic framework;

e Evaluate the vertical and lateral constituent mass distribution; and

e Identify potential groundwater transport pathways.

The currently planned locations of the HPT/VAP borings are shown on Figure 7;
locations will be finalized upon completion of Phase 1. The following sections describe
the methods that will be used to complete the HPT borings and VAP sampling.
Additional information is included on the end use of the data and the visualization
platform that will be used to present the high-resolution data.

3.3.1 Hydraulic Profiling Tool (HPT)

The HPT investigation includes a series of activities that will be used to characterize
the hydrostratigraphic framework at the Site. The activities include three key elements,
which are described in detail in the subsequent sections:

e HPT soundings;

e Solil core collection; and

e Hydraulic testing.

3.3.1.1 HPT Soundings

The HPT will be used to generate soundings indicating relative permeability throughout
the depth investigated. The HPT is attached to the end of a Geoprobe® drill string that
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enables a continuously metered injection of a small volume of a fluorescent dye and
water mixture (50 to 300 milliliters per minute) during advancement of the probe.
Simultaneously, the fluid backpressure due to the injection into the formation is
measured and logged at frequent intervals along with the flow data. After correcting for
the equipment head losses, the flow and pressure are plotted as a relative permeability
(or hydraulic conductivity) curve by recognizing that hydraulic conductivity (K) is the
constant of proportionality of flow divided by pressure. The resulting data (flow and
pressure) from each location are comparable within the vertical profile at each location,
as well as between soundings across transects.

The HPT probe is generally able to resolve the relative permeability of soils and other
unconsolidated materials with a hydraulic conductivity of 10-2 centimeter per second
(cm/sec) or lower. If the HPT profiles indicate the soil hydraulic conductivity is
generally lower than 102 cm/sec, hydraulic testing (i.e., slug tests at discrete intervals)
will be completed at several depth intervals to verify and calibrate the HPT results.
Conversely, if the HPT indicates that a majority of the aquifer at the Site has a
hydraulic conductivity greater than 102 cm/sec, and too high to be resolved effectively
by HPT probe, HPT will be discontinued and hydraulic testing will be completed at
additional sample intervals to help estimate the mass flux within the groundwater
plume. The hydraulic testing is discussed in Section 3.3.1.3.

The preliminary layout of the borings is shown in Figure 7. At each location, the HPT
tooling will be advanced to a depth of approximately 50 feet bgs. This total depth was
determined based on the lithologic and groundwater quality data available for the Site,
which indicate that the vertical extent of impact is limited to the fill and shallow sand
units. If necessary, based on the field conditions and the data collected, HPT/VAP
borings will be extended deeper to assess the vertical extent of COPCs. In addition,
up to four HPT/VAP borings will be advanced to refusal, which should be at or just
above bedrock. The determination of whether installation of one or more deep wells
screened above bedrock is necessary will be based on an evaluation of the data
collected from the deep HPT/VAP borings during Phase 2 of the groundwater
investigation.

3.3.1.2 Soil Core Collection
Geoprobe® soil borings will be completed at approximately 30 percent of the locations
of the HPT soundings. Soil cores will be collected from these borings using either a

Geoprobe® Macro Core or Dual-Tube sampling system. Cores will be characterized
using a classification system with elements incorporated from various accepted
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standards such as the American Society for Testing and Materials (ASTM) D2488-06,
the Unified Soil Classification System, and the Burmister and Wentworth system. The
detail obtained through this classification will be used to characterize the HPT
responses to particular soil lithologies. The total number of borings will be based on
field conditions and may be increased depending on the variability in the HPT
responses and the fill/soil lithologies observed.

3.3.1.3 Hydraulic Testing

Hydraulic conductivity testing will be completed at selected intervals along the borehole
using a Geoprobe® pneumatic slug test kit. A pneumatic slug test device creates a
seal within the Geoprobe® drill string and uses air pressure to displace groundwater
within the drill string and screen-point sampling assembly. When the water level within
the well reaches equilibrium with the increased pressure, the pressure is released
instantaneously, and the recovery of the water level to static conditions is recorded with
a pressure transducer. The drill string and screen-point sampling device serve as a
“temporary well” for the purpose of hydraulic conductivity testing and to collect the
groundwater samples. This screen point sampling device will also be used to collect
the VAP samples, which are discussed in Section 3.3.2.

The pneumatic slug tests using direct-push tooling will support interpretation of the
HPT data and placement of permanent monitoring well screens. Slug tests at
permanent wells will be conducted to support groundwater classification.

3.3.2 Vertical Aquifer Profiling (VAP)

Once the HPT borings are completed, the VAP sampling will begin. The data collected
during VAP sampling will aid in characterizing the vertical distribution and
concentrations of constituents. The data collected from the VAP samples will be used
in determining permanent monitoring well placement. The sampling data from the
permanent monitoring wells will be used in risk assessment and for comparisons to
chemical-specific applicable or relevant and appropriate requirements (ARARS).

Prior to starting the borings for collection of the VAP samples, the HPT data will be
evaluated and the permeable zones identified at each VAP sampling location. The
permeable zones will be the target for collection of the VAP samples because these
areas represent the potential groundwater transport pathways at the Site. The
groundwater samples will be collected at each location beginning at the water table
and continuing at 5- to 10-foot intervals until the base of the borehole is reached. An
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estimated five samples will be collected at each location; however, additional samples
may be added and sample depths adjusted as necessary to adequately characterize
the permeable flow zones.

Groundwater samples will be collected through the drilling rods, which will be attached
to a Geoprobe® screen-point sampling device. The screen-point sampler will be driven
to the bottom of the target interval. Once the appropriate depth has been reached, the
drill string will be pulled up approximately one foot, exposing the screen to the target
sample interval. A peristaltic pump or bladder pump will then be used to purge the
sample interval until free of fine-grained material. Once purged, the flow rate will be
reduced to allow sample collection. At each proposed sample interval, a minimum of
three casing volumes of groundwater will be removed prior to sample collection. Field
parameters, including pH, conductivity, DO, ORP and turbidity, will be collected during

purging.

As discussed in Section 3.3.1.1, the water introduced during the HPT sounding will be
mixed with fluorescent dye. The presence of this dye will then be evaluated during the
purging of the VAP sample locations to ensure that the water introduced during the
HPT profiling does not affect the results of the groundwater sampling. If dye is
observed in the purge water during the groundwater sampling, the purging will continue
until the dye is no longer visible in the sample.

The VAP groundwater samples will be analyzed for the following parameters:
e VOCs;

e Total and dissolved metals; and

e Ammonia.

The analyte list for the VAP sampling was determined based on evaluation of the
historical groundwater data at the Site (Section 2.4) and the practical limits of what can
be analyzed using the VAP sampling method. Because they are not collected from
developed monitoring wells, VAP samples can be turbid, and data on total metals
may not be reliable or usable. In an effort to maximize the useful data generated in
the VAP sampling, samples will be collected for both total and dissolved metals
analyses, and field turbidity measurements will be collected to support interpretation
and evaluation of metals data. The full suite of analytical parameters will be analyzed
once the permanent monitoring wells are installed, as discussed in Section 3.4.3.
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Groundwater samples will be packed on ice and shipped to the project laboratory
under appropriate chain-of-custody procedures. The majority of samples will be
analyzed using a standard laboratory turnaround time; however, it will be necessary to
analyze some of the initial samples on an expedited turnaround (24 to 48 hours) to aid
in determining that the depths of the boreholes are sufficient to achieve vertical
delineation of the constituents.

3.3.3 Data Evaluation

The activities completed during Phase 2 of the investigation will provide considerable
data needed to meet the overall objectives of the evaluation. At the completion of
Phase 2, the following data will be available:

e Classification and characterization of the hydrostratigraphic framework;

e Vertical and lateral representation of the constituent mass distribution in
groundwater;

e Upgradient constituent data to evaluate potential contributions from off-site
groundwater sources; and

e Determination of the relative mass flux of constituents in groundwater at HPT/VAP
transects using the K data and constituent concentrations.

The nature of the data generated during Phase 2 of the investigation will require the
use of data visualization software to assist in the evaluation process. For this
evaluation, ARCADIS will utilize the Environmental Visualization System (EVS)
software, developed by C-Tech Development Corporation, or equivalent, to visualize
the data. The EVS software can effectively combine analytical results from the VAP
sampling with lithologic data obtained during visual core logging and the HPT results to
help in developing a comprehensive groundwater CSM. Data collected during Phase 2
of the investigation will be incorporated into the model and will be used to identify
potential constituent migration pathways and zones of relatively high constituent mass
flux.

The evaluation of off-site contributions to COPCs in groundwater will be completed
using the HPT/VAP locations both upgradient and along the edges of the property (i.e.,
side gradient). The flow direction at the time of sampling will be used to determine the
position of HPT/VAP borings with respect to the Site and off-site properties. Data on
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COPC concentrations from upgradient sources (e.g., Land & Lakes Landfill, Paxton Il
Landfill) or cross-gradient sources (e.g., Paxton | Landfill) will be examined to assess
whether these sources are causing or contributing to COPC concentrations observed
at or downgradient of the Site.

3.4 Phase 3 — Monitoring Well Installation

The data collected during the HPT and VAP portion of the investigation will be used to
determine locations for the installation of monitoring wells. The number of wells will be
determined based on the results of Phase 2; however, it is estimated that eight to
twelve well pairs or clusters will be needed to adequately characterize the Site. The
locations of the wells will be selected using the following criteria:

e Two to three wells will be installed at each location to allow for evaluation of
vertical stratification of the aquifer and vertical hydraulic gradients;

o Wells will be screened in specific identified mass-bearing hydrostratigraphic units
(HSUs), with screen lengths customized based on the thickness of the HSU to
avoid potential communication between HSUSs;

e Well clusters will be distributed laterally to provide reproducible monitoring
locations that are adequate for evaluating the horizontal hydraulic gradient and
groundwater flow direction;

e A subset of the well clusters will be located along the upgradient portion of the Site
to evaluate potential constituent contributions from off-site sources; and

e Wells will be installed to assess COPCs in groundwater currently emanating from
the Site.

3.4.1 Groundwater Monitoring

The proposed monitoring wells will be installed using hollow-stem auger drilling
methods in accordance with the guidelines presented in Section 920.170 of the lllinois
Administrative Code (Monitoring Wells). Proposed locations and details for the
proposed monitoring wells will be submitted to the USEPA for review and approval
upon completing the evaluation of the Phase 2 data, and prior to mobilizing for Phase 3
groundwater monitoring.
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Following installation, the permanent groundwater monitoring wells will be developed
to ensure adequate hydraulic communication with the surrounding formation.
Development will be completed using a combination of surging and pumping/over-
pumping development methods. Development will be complete when the water is free
of visible sediment, and the pH, temperature, turbidity, and conductivity are stable
within 10 percent for three consecutive readings.

Groundwater level measurements will be collected at wells prior to sampling.
Groundwater samples will be collected using low-flow sampling methods, and samples
will be packed on ice and shipped to the project laboratory in accordance with
appropriate chain-of-custody procedures. Based on review of the historical data
(Section 2.6), parameters to be analyzed in the Site groundwater samples will include:

e Field parameters: dissolved oxygen (DO), pH, conductivity, turbidity, temperature,
and oxidation-reduction potential (ORP);

e Target Compound List (TCL) VOCs, SVOCs, PCBs, and pesticides;
e Total and dissolved Target Analyte List (TAL) metals;
e Nitrogen compounds: ammonia-N, nitrate-N, and nitrite-N;

e Geochemical characterization parameters: sulfate, sulfide, total suspended solids
(TSS), and total organic carbon (TOC); and

e Dissolved gases: methane, carbon dioxide, oxygen, and nitrogen.

Table 2 summarizes the analytical methods, sample containers, preservatives, and
holding times for the parameters to be analyzed in the Site groundwater samples.
Geochemical characterization parameters will be collected to evaluate groundwater
oxidation-reduction conditions and geochemical controls on constituent fate and
transport at the Site, while dissolved gases will be collected to evaluate the potential for
landfill gas generation. In order to evaluate groundwater concentration trends in
relation to seasonal changes, the Phase 3 groundwater monitoring wells and any off-
site wells needed for Site groundwater characterization will be sampled on a quarterly
basis for a period of one year (i.e., four sampling events). The Site characterization
tasks described above will be conducted in accordance with the USEPA-approved
Field Sampling Plan and Quality Assurance Project Plan.
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4. Baseline Human Health Risk Assessment
4.1 Background

As part of the Operable Unit Two RI/FS, a Baseline Human Health Risk Assessment
(BHHRA) will be performed to assess potential current and future health risks to
receptors that may be exposed to constituents in groundwater associated with the Site.
The BHHRA is an integral part of the study of the Site and is designed to assist risk
managers in making informed decisions regarding actions necessary to address
hazardous substances.

The City of Chicago Department of Environment previously conducted a Human Health
Risk Assessment for groundwater, soil, sediments, and surface water at the Alburn
Incinerator, U.S. Drum, and Unnamed Parcel Areas (MWH 2002). Groundwater data
were compared to lllinois TACO Class | Groundwater ROs to select COPCs. As no
significant use of the Site was occurring during the preparation of the HHRA, a possible
future use of the parcel as a solar-powered generating station was considered for the
identification of potential receptors and exposures. A CSM was developed and
identified three categories of on-site workers in which the receptor / exposure pathway
combinations were judged likely to be complete: an on-site worker, a construction
worker, and an industrial / commercial worker. The highest detected concentration of
each COPC in groundwater was used as the exposure point concentration (EPC).
Exposure estimates were calculated using standard USEPA exposure estimation
equations. Reference doses (RfDs) and cancer slope factors (SFs) were obtained
from USEPA'’s Integrated Risk Information System (IRIS) or Health Effects
Assessment Summary Tables (HEAST). A few values that were not available in IRIS
or HEAST were obtained from USEPA Region 9 2001 Preliminary Remediation Goal
(PRG) Table, Oak Ridge National Laboratory’s (ORNL) Risk Assessment Information
System (RAIS), or through personal communications with USEPA personnel.

The calculated cancer risk and non-cancer hazard estimates for groundwater are
presented in Table 3 below. The estimated excess lifetime cancer risk (ELCR) and
total estimated hazard indices (HIs) for the Alburn Incinerator, U.S. Drum, and the
Unnamed Parcel were all below 106 and 0.1, respectively, for all receptors identified in
the CSM. These estimated ELCRs and Hls are below the 10 to 10 ELCR range and
HI of 1 generally considered acceptable by EPA. Overall, the HHRA indicated that
groundwater poses no unacceptable risk to workers.

Table 3. Summary of Human Health Risk Estimates
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On-Site Construction clgiun?g:::;
Total Non-cancer Hazard Index Worker Worker Worker

Alburn Incinerator

Total Excess Lifetime Cancer Risks 8.E-07 3.E-08 8.E-07

Total Noncancer Hazard Index 1.E-02 1.E-01 1.E-02
U.S. Drum

Total Excess Lifetime Cancer Risks 4.E-07 1.E-08 4.E-07

Total Noncancer Hazard Index 3.E-03 4.E-02 5.E-04
Unnamed Parcel

Total Excess Lifetime Cancer Risks 2.E-07 9.E-09 2.E-07

Total Noncancer Hazard Index 4.E-04 4.E-03 4.E-04

The BHHRA conducted as part of the Operable Unit Two RI/FS will be focused on
potential human health impacts associated with exposure to constituents that are
present in groundwater associated with the Site or that are emanating from the Site to
adjacent areas. Concentrations detected in the exposure media associated with this
area will be combined with assumptions about the ways that people may be exposed
to those media to estimate potential Site-related risks. These risks will then be
compared with USEPA'’s acceptable risk range and target hazard index to determine if
there is a potential for unacceptable health risks to occur. If the BHHRA indicates
potentially unacceptable human health cancer risks or non-cancer hazards, the results
of the BHHRA will be used to develop RAOs in the FS and, as necessary, to make a
series of site-specific risk management decisions during the remedy-selection process.
The BHHRA will be conducted in accordance with USEPA and IEPA guidance
including, but not limited to, the following:

e Risk Assessment Guidance for Superfund (RAGS) — Parts A, D, and E (USEPA
1989, 1998a, 2004);
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e Supplemental Guidance to RAGS: Calculating the Concentration Term (USEPA
1992a);

e The Lognormal Distribution in Environmental Applications (USEPA 1997a);
e Exposure Factors Handbook (USEPA 2011); and

e Tiered Approach to Corrective Action Objectives (TACO), lll. Adm. Code Title 35,
Part 742.

Consistent with guidance developed by USEPA (1989), the BHHRA will include the
following basic components: hazard identification, exposure assessment, toxicity
assessment, and risk characterization. In the hazard identification step, the BHHRA
defines the COPCs. The exposure assessment identifies exposed populations and
potential exposure pathways, develops exposure scenarios and assumptions,
estimates EPCs, and calculates doses for each pathway. The toxicity assessment
provides a compilation of quantitative and qualitative toxicity information about each
COPC and identifies toxicity values descriptive of the dose-response relationships.
Finally, the risk characterization estimates and summarizes the cancer risks and non-
cancer hazards for each exposure pathway and population potentially at risk. In
addition, the BHHRA will describe the degree of certainty and conservatism associated
with each component of the BHHRA.

4.2 Approach

The BHHRA will be performed to assess current and future health risks to people that
may be exposed to groundwater constituents emanating from the Site that may migrate
into the adjacent Indian Ridge Marsh. As discussed in Section 1, a grading layer has
been installed across the entire Site as part of the Operable Unit One remedial action.
Placement of this grading layer and the remaining cap components to be installed
effectively eliminates the potential for direct-contact exposure to on-site groundwater.
Moreover, there is no current use of Site groundwater and no reasonable probability of
future consumptive use of Site groundwater given the past, current, and reasonable
future uses of the Site and surrounding properties. A City of Chicago ordinance
prohibits the installation of drinking water wells. Therefore, realistically, current and
future exposure pathways to on-Site constituents have been eliminated. The only
foreseeable exposure route to humans is from the potential migration of constituents in
groundwater to Indian Ridge Marsh sediment and surface water.
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The following sections describe how the BHHRA will be conducted for the Site.
4.2.1 Hazard Identification

The first step in the BHHRA process is to identify potential hazards at the Site. This
includes identifying COPCs and establishing exposure point concentrations for them.

4.2.1.1 COPC Screening

To identify COPCs for the BHHRA, constituent concentrations in the groundwater
venting from LCCS to Indian Ridge Marsh will be compared to lllinois’ Numeric and
Derived Water Quality Standards (35 IAC 302.208, 302.210, and 302.407) and other
appropriate benchmarks for the protection of human health. If COPCs are identified in
venting groundwater, additional investigation of surface water and sediment in Indian
Ridge Marsh may be needed in order to determine representative concentrations and
EPCs of COPCs in those media.

For groundwater emanating from the LCCS with the potential to be used as a water
supply (based on hydrogeologic factors or institutional controls), constituent
concentrations will be compared to MCLs and Tapwater RSLs for purposes of
identifying COPCs.

COPC screening will consider data collected as part of the RI and recently collected
surface water and sediment data in Indian Ridge Marsh (Tetra Tech 2008, 2009). Only
constituents with detected concentrations in groundwater emanating from the Site will
be evaluated in surface water and sediment. Concentrations of Site-related, detected
constituents in sediment and surface water will be compared to risk-based screening
levels for inclusion in the BHHRA. Because there are no human health-based
screening concentrations for sediment, maximum detected concentrations in sediment
will be conservatively compared to the lower of USEPA’s Regional Screening Levels
(RSLs) for Residential Soil, or IEPA’s TACO Tier 1 values for human health. Maximum
detected concentrations in surface water will be compared to lllinois’ Numeric and
Derived Water Quality Standards (35 IAC 302.208, 302.210, and 302.407) for the
protection of human health. If the maximum detected concentration of a constituent
exceeds the surface water quality standard or criterion, the constituent will be retained
as a COPC in the BHHRA.
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4.2.1.2 Exposure Point Concentrations

To estimate COPC exposure, EPCs will be calculated as the average of the
concentration that is contacted at the exposure point or points over the exposure
period (USEPA 1989). To assure that the estimate of the average is conservative and
will not be underestimated, the 95 percentile upper confidence limit on the mean of the
data (95UCL) will be used as an estimate of the EPC (USEPA 1989).

USEPA recommends caution in the use of 95UCLs for small datasets (e.g., <4t0 6
detects or 8 to 10 total samples) as well as larger datasets with low frequency of
detection (e.g., < 30 percent) because the performance of the various methods may
not be reliable in these cases. USEPA recommends a minimum of ten detected
concentrations and eight total samples to calculate 95UCLs. When these dataset
criteria are not met, maximum concentrations will be selected as the EPC.

4.2.2 Exposure Assessment

As identified in the CSM, persons using Indian Ridge Marsh for recreational purposes
will be evaluated as the current and future receptors potentially exposed to COPCs in
sediment and surface water via incidental ingestion and dermal contact. Future
construction workers and park employees at Indian Ridge Marsh will also be evaluated
as potential receptors in the BHHRA.

4.2.3 Toxicity Assessment

The toxicity assessment involves quantifying the relationship between the magnitude of
potential exposure to COPCs via a particular exposure pathway and the likelihood of
an adverse health effect. Adverse health effects are characterized by USEPA as
carcinogenic or non-carcinogenic. Dose-response relationships are defined by USEPA
for oral and inhalation routes of exposure. The results of the toxicity assessment,
when combined with the dose estimated in the exposure assessment, are used to
estimate potential health risks.

Toxicity values are developed by USEPA, state regulatory agencies and other entities
after a comprehensive scientific review of all available toxicological literature and dose-
response information for a constituent. The toxicity values that will be used in the
BHHRA for all COPCs (with the exception of lead) will be obtained from the following
sources, in order of priority, per USEPA guidance (USEPA 2003):
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e Tier 1 - USEPA's Integrated Risk Information System (IRIS) (USEPA 2010);
e Tier 2 - USEPA's Provisional Peer Review Toxicity Values;

e Tier 3 - Other toxicity values including those from additional USEPA and non-
USEPA sources, including but not limited to the following:

0 USEPA's Health Effects Assessment Summary Tables (HEAST);
0 Values developed by ATSDR; and

0 Values developed by the California Environmental Protection Agency
(CalEPA).

For those chemicals for which BHHRA toxicity values are not available from Tiers 1
(IRIS) and 2 (PPRTV), the lowest value from the Tier 3 (other) sources should be used
for screening purposes

The potential for adverse effects from exposure to lead will be evaluated for all
receptors based on current guidance for evaluating theoretical lead exposures (USEPA
2001). Potential hazards due to lead exposures for child bird watchers will be
evaluated using USEPA's Integrated Exposure Uptake Biokinetic (IEUBK) Model for
lead exposures in children (USEPA 2005). The evaluation of lead exposures in
sediments for adult bird watchers and construction workers will be evaluated using the
Adult Lead Model (USEPA 2001). Also, for evaluating lead risks, blood lead models
will include evaluations using both 5 and 10 micrograms per deciliter (ug/dl) in order to
bracket the potential risks from lead exposure.

4.2.4 Risk Characterization

The risk characterization combines the results of the exposure and toxicity
assessments to provide a quantitative estimate of the potential for carcinogenic and
non-carcinogenic human health effects due to exposure to COPCs. Conservative
estimates of cancer and non-cancer risks will be calculated for all receptors potentially
exposed to COPCs that have been detected in groundwater associated with the Site.
The estimates of potential risk will then be compared to USEPA’s acceptable risk
range and target hazard index to determine whether the estimated current and
potential future risks exceed those benchmarks and, thus, may present an
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unacceptable exposure. The BHHRA will present these potential risk estimates and
further define and discuss the levels of uncertainty surrounding them.

5. Baseline Ecological Risk Assessment

5.1 Background

An ecological risk assessment (ERA) will be conducted to evaluate potential risks to
ecological receptors that may be exposed to constituents in groundwater emanating
from the Site. The ERA will follow USEPA guidance, including, but not limited to, the
following:

e Framework for Ecological Risk Assessment (USEPA 1992b);

e Ecological Risk Assessment Guidance for Superfund: Process for Designing and
Conducting Ecological Risk Assessments (USEPA 1997b); and

e Guidelines for Ecological Risk Assessment (USEPA 1998).

The Calumet Ecotoxicology Protocol (Calumet Ecotoxicology Roundtable Technical
Team 2007) will also be followed, to the extent CATP guidance and USEPA guidance
differ, because of its relevance given that it is what is being followed in the restoration
of Indian Ridge Marsh, which is expected to be completed and closed out this year.
The ERA process, as outlined by USEPA (1997) consists of eight major steps:

e Step 1: Screening-level problem formulation and toxicity evaluation;

e Step 2: Screening-level exposure estimates and risk calculation;

e Step 3: Problem formulation;

e Step 4: Study design and data quality objective (DQO) process;

e Step 5: Field sampling plan and verification of study design;

e Step 6: Site Investigation and data analysis;

e Step 7: Risk characterization; and
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e Step 8: Risk management.

Steps 1 and 2 encompass the screening-level ecological risk assessment (SLERA),
while the remaining steps constitute the baseline ecological risk assessment (BERA).
A decision is made based on the outcome of the SLERA (i.e., the end of Step 2)
whether the Site warrants additional ecological evaluation in the form of a BERA. If
after Step 2 risks are determined to be minimal, no further evaluation is required; if
otherwise, the assessment proceeds to a BERA. While the SLERA is typically a
desktop evaluation, the BERA could include collecting additional data and refining
conservative estimates to be more realistic and more site-specific.

5.2 Approach to the SLERA

The SLERA will be conducted according to USEPA guidance (USEPA, 2008) for
groundwater at the Site using the data collected as part of this Work Plan, as well as
relevant surface water and sediment data collected from Indian Ridge Marsh
(Appendix D). The SLERA will evaluate whether constituents in groundwater that may
be emanating from the Site pose potential risk to other environmental media (i.e.,
surface water and sediment) and ecological receptors in Indian Ridge Marsh. Results
of the SLERA will determine whether additional ecological evaluation is warranted in
the form of a BERA. Should potential risks indicate that additional evaluation is
necessary, conservative risk parameters used to estimate potential risks in the SLERA
will be refined using more site-specific and realistic estimates.

The following sections outline the approach that will be followed for the SLERA,
including the ecological problem formulation, analysis, and ecological risk
characterization.

5.2.1 Step 1: Screening-Level Problem Formulation and Toxicity Evaluation

The first step in the SLERA is the problem formulation, which presents the
environmental setting, identifies the constituents of potential ecological concern
(COPECSs), and develops a CSM. The CSM identifies the media impacted by Site-
related constituents and identifies potential exposure pathways and ecological
receptors. To identify COPECs, maximum concentrations of constituents in
groundwater venting from LCCS to Indian Ridge Marsh will be compared to lllinois’
Numeric and Derived Water Quality Standards (35 IAC 302.208, 302.210, 302.407-
302.410) for the protection of aquatic resources and other appropriate ecological
benchmarks. If COPECs are identified in venting groundwater, additional investigation
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of surface water and sediment in Indian Ridge Marsh may be needed in order to
determine representative concentrations and EPCs of COPECs in those media.

Because it is not feasible to evaluate the relationship of COPECs to every species at
the Site, specific receptors are selected to represent the organisms that could be
present most frequently or are likely to be sensitive to the effects of Site-related
COPECs. Selection criteria include the following factors:

e The occurrence of potentially complete pathways for exposure of ecological
resources to chemicals in environmental media;

e Resident communities or species exposed to the highest concentrations of
COPECs in environmental media;

e Species or functional groups considered to be essential to, or indicative of, the
normal functioning of the affected habitat;

e Species of special status or designation (e.g., threatened or endangered) by State
or Federal entities; and

e The feasibility of completing a quantitative assessment for the identified pathways
and receptors.

Receptor groups identified for evaluation will be linked to assessment and
measurement endpoints. Assessment endpoints are explicit expressions of the actual
environmental values (i.e., ecological resources) that are to be protected at the Site
(USEPA 1997b). Valuable ecological resources, which include endangered species,
are those resources that if adversely affected could impair overall ecosystem function
from either a biological or social perspective. Appropriate selection and definition of
assessment endpoints is critical to the utility of an ERA because they focus the risk
assessment design and analysis. Assessment endpoints are generally populations,
communities, or trophic guilds (e.g., insectivorous birds). Populations or trophic guilds
may be deemed at risk if reproduction or survival of individuals is determined to be
significantly impacted. The general types of effects of concern include the following:

e Mortality, growth, or reproductive effects resulting from direct exposure to
contaminants that affect a significant proportion of a receptor population;
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e Mortality, growth, or reproductive effects resulting from exposure to constituents
that have bioaccumulated in the ecological food chain that affect a significant
proportion of a (higher trophic level) receptor population; and

e Indirect effects associated with a substantial reduction in abundance of prey
populations.

Measurement endpoints are quantifiable ecological characteristics, through laboratory
or field experimentation, that are related to the valued characteristic chosen as the
assessment endpoint (USEPA 1992c, 1998a). Types of measurement endpoints used
in the ecological risk assessment process generally fall into three categories: 1)
comparison of estimated or measured exposure levels of COPECSs to levels known to
cause adverse effects, 2) bioassay testing of Site media, and 3) comparison of
observed population- and community-level effects in areas downstream of the source
area with those observed at background or reference areas.

Potential receptors that will be evaluated for the Site are aquatic organisms, such as
fish and amphibians that could be directly exposed to groundwater emanating from the
Site and entering Indian Ridge Marsh. In addition, benthic invertebrates within marsh
sediments have the potential to be exposed to constituents in groundwater that
emerges in marsh sediments as pore water. Finally, upper-trophic level wildlife, such
as birds and semi-aquatic mammals, also have the potential to be exposed to
constituents entering into the marsh via groundwater from both food and water
ingestion.

5.2.2 Step 2: Screening-Level Exposure Estimates and Risk Calculation

COPEC:s identified in the problem formulation will be carried through the analysis
phase of the SLERA. Here ecological receptors identified in the problem formulation
and CSM will be evaluated for potential adverse effects from COPECs identified in
groundwater emanating from the Site and venting to Indian Ridge Marsh. The analysis
phase consists of the exposure assessment and the effects assessment. The
exposure assessment estimates the dose of each COPEC to which the identified
receptors are exposed. The ecological effects assessment describes the potential
adverse effects associated with the identified COPECs to ecological receptors, and
reflects the type of assessment endpoints selected. For the effects assessment,
ecological benchmarks and wildlife toxicity reference values (TRVs) are selected.
Potential adverse effects to ecological receptors are considered possible if hazard
quotients exceed a value of 1.
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As with all risk assessments, an acceptable level of uncertainty exists. Uncertainties
that may impact the results of the SLERA will be quantified to the extent practicable
and described in a qualitative evaluation of uncertainties and the perspective of
whether the potential risks may be over- or under-estimated.

In addition, a decision is made as to whether the Site poses potentially unacceptable
ecological risks. Because the goal of the SLERA is to conduct a conservative
evaluation of potential risks to ecological receptors by incorporating upper-bound
estimates of potential effects and exposure, hazard quotients greater than 1 are not
considered an absolute indication of risk, but only that the potential for adverse effects
exists. If the results indicate no potential risks, the evaluation ends here; otherwise
additional ecological evaluation is recommended in a BERA.

5.3 Baseline Ecological Risk Assessment

If the SLERA determines that additional ecological risk evaluations are warranted, Step
3 uses the results of the SLERA to refine the Problem Formulation. The scope and
objectives of further investigations needed to complete the BERA are defined in Steps
4 and 5. The investigation work plan developed in Steps 4 and 5 is implemented in
Step 6. In this case, if COPECs above screening levels are identified in venting
groundwater, additional investigation of surface water, sediment, and possibly biota in
Indian Ridge Marsh would be needed to complete the BERA. Step 7 uses the
supplemental data from this investigation along with RI data and prior sampling data to
characterize risk. Step 8 comprises the evaluation and decision making based on the
risk characterization.

6. Remedial Investigation Report

At the conclusion of the Site characterization activities and risk assessments, a
comprehensive Rl Report will be prepared to present and evaluate the existing and
supplemental Site characterization data collected under this RI/FS Work Plan and the
BHHRA and ERA. The RI Report will be prepared in accordance with USEPA
Guidance for Conducting Remedial Investigations and Feasibility Studies Under
CERCLA (USEPA 1988b) and other appropriate RI/FS guidance. The RI Report will
include a summary of available historical data, a discussion of the RI site
characterization activities outlined in Section 3 of this RI/FS Work Plan, and the results
of the RI activities, BHHRA, and ERA. Additional details regarding the BHHRA and
ERA components are provided below.
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7. Treatability Studies

No treatability studies are proposed in this Work Plan, and as such there are currently
no data requirements for treatability studies at this time. If USEPA or the LCCS Group
determines that treatability testing is necessary, such testing will be conducted as
described in Task 5 of the SOW.

8. Feasibility Study Report

In accordance with the requirements of CERCLA and the National Oil and Hazardous
Substances Contingency Plan (NCP), the FS involves a process of identifying and
screening available response actions and technologies to develop remedial
alternatives that meet the Superfund program goal (40 CFR 300.430(a)(1)(i)) and
achieve, to the extent practicable, the Superfund program expectations for identifying
and selection remedial alternatives (40 CFR 300.430(a)(2)(iii))). The FS will be based
on the results of the RI, which will provide the physical, chemical, and biological data to
characterize groundwater entering the Site, at the Site, and emanating from the Site,
and to prepare the BHHRA and ERA.

The format and content of the FS Report will be in accordance with the USEPA
“Guidance for Conducting Remedial Investigations and Feasibility Studies under
CERCLA" (1988b) and other relevant USEPA guidance. The FS Report will provide
the evaluation of ARARS, including identification of potential ARARS, descriptions of
how ARARs could be applied at the Site, and discussion of Site conditions that may
give rise to an ARAR waiver. The FS will develop RAOs and, where applicable,
derives PRGs needed to satisfy RAOs.

Remedial alternatives will be developed by first identifying general response actions
and the locations and quantities of affected media to which the general response
actions may apply. Remedial technologies and process options will be screened and
those surviving screening will be assembled to formulate remedial action alternatives.
Assembled remedial alternatives will be evaluated, both individually and comparatively,
using the criteria and methodology specified in the NCP.

The FS Report will also provide information necessary for the USEPA to prepare
relevant sections of the ROD for the Site. The information required is outlined in
Chapters 6 and 9 of USEPA’s A Guide to Preparing Superfund Proposed Plans,
Records of Decisions, and Other Remedy Selection Decision Documents (USEPA
1999).
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9. Project Organization and Schedule

The section describes project organization, responsibilities of the project team,
progress reports, and schedule. The LCCS Group will select a qualified environmental
consultant to conduct the RI/FS and, in accordance with Section VIII of the Settlement
Agreement, all RI/FS activities will be under the direction and supervision of qualified
personnel. The LCCS Group will notify USEPA in writing of the names, titles, and
qualifications of the personnel, including contractors, subcontractors, consultants, and
laboratories to be used in this project.

9.1 Project Organization and Project Team

The organizational structure of the project is shown on Figure 8 and is as follows:
USEPA Project Coordinator: Shari Kolak of the Superfund Division, Region 5 is the
designated USEPA Project Coordinator. The USEPA Project Coordinator also has the

authority of the Remedial Project Manager (RPM) and On-Scene Coordinator (OSC)
as provided by the NCP.

Technical Project Coordinator: Leo M. Brausch will serve as the Technical Project
Coordinator for the LCCS Group. Mr. Brausch will be the primary technical point-of-
contact for the USEPA Project Coordinator and will direct the efforts of the RI/FS
consultant.

RI/ES Consultant: ARCADIS U.S., Inc. The following key personnel will be responsible
for the direction and management of the RI/FS activities:

RI/ES Consultant Project Manager: Jack Kratzmeyer

e Management of project team;

e Meetings with Site Group and USEPA,

e Coordination of technical task leaders;

e Data evaluation;

e Preparation and review of Work Plan and related plans; and

e Technical representation of project activities.
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Technical Task Managers

The technical task leaders are responsible for the task-specific aspects of the RI/FS
Work Plan and related plans. The task leaders report to the project manager.

9.2 Progress Reports

In accordance with Task 8 of the SOW, monthly progress reports will be submitted to
USEPA beginning 30 days after the effective date of the Settlement Agreement during
periods of active field activities. The monthly progress reports will be submitted by the
15t day of each month. These reports will include the following information:

® Adescription of the specific work that was performed during the reporting period;

® Paper and electronic copies of analytical laboratory data summaries for any
analytical data reports received during the reporting period (the progress report will
note that the data are un-reviewed and un-validated and therefore considered to
be preliminary);

® Adescription of any modifications to procedures outlined in the RI/FS Work Plan,
the Field Sampling Plan, the Quality Assurance Project Plan, or Health and Safety
Plan along with the justification for the modifications;

® Adescription and schedule for the work planned for the next reporting period; and

® Adescription of all problems encountered, any anticipated problems, any actual or
anticipated delays, and solutions developed and implemented to address any
actual or anticipated problems or delays.

Also in accordance with Task 8 of the SOW, annual progress reports will be submitted
to USEPA, with a copy to IEPA, beginning one year after the effective date of the
Settlement Agreement. The annual progress reports will summarize the overall
progress of the work at the Site and will continue until the termination of the Settlement
Agreement, unless otherwise directed in writing by USEPA.

9.3 Schedule

The proposed schedule for tasks associated with the RI/FS is outlined below based on
the milestones specified in the SOW.
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RI/ES Planning Documents, including Work Plan, FSP, QAPP, and HASP: Draft RI/FS
planning documents were submitted to USEPA for review in July 2015. Final RI/FS
planning documents are due 30 days after USEPA natification of any deficiencies.

RI Report: The RI Report, including the HHRA and BERA, is due 120 calendar days
following the receipt of analytical data after completion of the last field sampling event
under the RI/FS Work Plan and FSP. The Final Rl Report is due 30 days after
USEPA's natification of any deficiencies.

Candidate Technologies and Testing Needs Technical Memorandum: If USEPA
determines it to be necessary, this memorandum is due within 60 days of request.

Draft and Final Treatability Testing Work Plan and SAP or Amendments to the Original
RI/FS Work Plan, FSP, and/or QAPP: If USEPA determines them to be necessary,
these draft reports are due within 60 days of request, and final reports are due 30 days
after receipt of USEPA’s notification of any deficiencies.

Draft and Final Treatability Testing HASP or Amendment to the Original HASP: If
USEPA determines it to be necessary, the draft HASP is due within 30 days of request,
and the final HASP is due 30 days after receipt of USEPA'’s notification of any
deficiencies.

Draft and Final Treatability Study Evaluation Report: The Draft Treatability Study
Evaluation Report is due with the Site Characterization Technical Memorandum, the RI
Report, or as approved by USEPA in the Work Plan/FSP. The Final Treatability Study
Evaluation Report is due 30 days after receipt of USEPA's notification of any
deficiencies.

Remedial Action Objectives Technical Memorandum: This memorandum is due with
the draft Rl Report.

Alternatives Screening Technical Memorandum: This memorandum is due 30 days
after receipt of USEPA’s comments on the Remedial Action Objectives Technical
Memorandum.

Comparative Analysis of Alternatives Technical Memorandum: This memorandum is
due 30 days after receipt of USEPA’s comments on the Alternatives Screening
Technical Memorandum.

g:\aprojectilake calumet\2012 work plan\to usepa 8-21\lccs_revised ri-fs work plan.docx 43



Lake Calumet Cluster Site
£2 ARCADIS RI/FS Work Plan

August 2015

FS Report: The Draft FS Report, including RAOs and Comparative of Analysis
Alternatives, is due 30 days after receipt of USEPA’s comments on the Comparative
Analysis of Alternatives Technical Memorandum. The Final FS Report is due 30 days
after USEPA's notification of any deficiencies.

Monthly Progress Reports: Monthly progress reports will be submitted to the USEPA
by the 15™ day of each month beginning 30 days after the effective date of the
Settlement Agreement.

Annual Progress Reports: Annual progress reports will be submitted to the USEPA
beginning one year after the effective date of the Settlement Agreement.

Figure 9 lays out the proposed RI/FS schedule based on these milestones.
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Table 1. Previously Installed Monitoring Well Construction Information
Lake Calumet Cluster Site, Chicago, lllinois

oo S e Locaion  completon ST Lover . Sereened Un
(ft bgs)

LCO1 22-Apr-99 N of Paxton | 16 5 15 Shallow Fill
LCO02 23-Apr-99 N of US Drum 16 4 14 Shallow Sand/Silt Clay
LCO03 23-Apr-99 N of US Drum 15 4.5 145  Shallow Fill
LC04 21-Apr-99 US Drum 16 5 15 Shallow Fill
LC-05 26-Apr-99 US Drum 16 5 15 Shallow Fill
LCO06 26-Apr-99 US Drum 15 5 15 Shallow Fill
LCO7 21-Apr-99 Alburn 14 4 14 Shallow Fill
LC09 20-Apr-99 Alburn 20 15 20 Shallow Fill
LC10 20-Apr-99 Alburn 15 5 15 Shallow Fill
LC11 19-Apr-99 US Drum 20 14 19 Shallow Sand/Silt Clay
LC12 20-Apr-99 US Drum 15 5 15 Shallow Sand/Silt Clay
LC13 21-Apr-99  Unnamed Parcel 16 5 15 Shallow Fill
PO1 02-Oct-90 Alburn 20.5 104 19.8  Shallow Fill
P02 03-Oct-90 Alburn 20.5 10.5 20 Shallow Fill
P03 04-Oct-90 Alburn 245 14.9 23.9  Shallow Fill
P04 05-Oct-90 Alburn 20.5 10.0 19.6  Shallow Sand/Silt Clay
P05 - Alburn --- --- --- No Boring Log
G21S - US Drum --- --- --- No Boring Log
G21D - US Drum --- --- --- No Boring Log
G22D --- Alburn 48 --- --- Lower Sand
G26D --- N of US Drum 40 --- --- Lower Sand
G130B --- N of Alburn 118 --- --- Bedrock

Notes:
- No data available
ft bgs Feet below ground surface
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Lake Calumet Cluster Site, Chicago, lllinois

Table 2. Analytical Methods, Sample Containers, Preservatives, and Holding Time Requirements

Groundwater Analysis

Analytical Method

Container

Preservative

Maximum
Holding Time

Analytical Suite
TCL Volatile Organic Compounds

TCL Semi-Volatile Organic Compounds
TCL Polychlorinated Biphenyls

TCL Pesticides
Total TAL Metals

Dissolved TAL Metals (field filtered)

Ammonia, as Nitrogen

Geochemical Characterization Parameters

Nitrate, as Nitrogen
Nitrite, as Nitrogen
Sulfate
Sulfide

Total Suspended Solids

Total Organic Carbon

Dissolved Gases

Methane
Carbon Dioxide
Oxygen
Nitrogen

Notes:

TAL - target analyte list
TCL - target compound list
L - liter

mL - milliliter

pm - micron

°C - degrees Celsius

SW-846 Method 8260
SW-846 Method 8270
SW-846 Method 8082
SW-846 Method 8081
SW-846 Method 6020
SW-846 Method 6020
EPA Method 350.1

EPA Method 300.0 / SW-846 Method 9056
EPA Method 300.0 / SW-846 Method 9056

EPA Method 300.0
EPA Method 376.2
EPA Method 160.2
EPA Method 415.1

RSK-175 / AM20GAX
RSK-175/ AM20GAX
RSK-175/ AM20GAX
RSK-175/ AM20GAX

Page 1 of 1

3 x40 mL Glass

2 x 1L Amber Glass
2 x 1L Amber Glass
2 x 1L Amber Glass
500 mL Plastic

500 mL Plastic

500 mL Plastic

500 mL Plastic
500 mL Plastic
500 mL Plastic
500 mL Plastic
500 mL Plastic
3 x40 mL Glass

3 x40 mL Glass
3 x40 mL Glass
3 x40 mL Glass
3 x40 mL Glass

Hydrochloric acid, cool to 4°C

Cool to 4°C

Cool to 4°C

Cool to 4°C

Nitric acid, cool to 4°C

0.25 pm filter, nitric acid, cool to 4°C
Sulfuric acid, cool to 4°C

Cool to 4°C

Cool to 4°C

Cool to 4°C

Zinc acetate, cool to 4°C
Cool to 4°C

Hydrochloric acid, cool to 4°C

Cool to 4°C
Cool to 4°C
Cool to 4°C
Cool to 4°C

14 Days
7 Days

7 Days

7 Days

6 Months
6 Months
28 Days

2 Days
2 Days
28 Days
7 Days
7 Days
28 Days

14 Days
14 Days
14 Days
14 Days
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b g5t e

e

EVE

Chesty

|

P

SNl A

b

i i
EFFHEY H-':IIAN oR

I

LT
=}
]

5 Pagion Ava
= i) G Ry P
Y T

b 0ROt -

SaTorroness e

P

A% CrandoniAves

102165t

H
P
i
B

=y
# l

SN a-lr._ —

]

4
1

g arp l S

O =

e b e

s E051H 510w

EJOBE .

S M ek

U
L=

E(Trd st

45l Ihoun AR

f

5 Bem|eyAve:
BUESTE LU 8

} '
-
¥
?
5 Hpimdve .
e
5 Wb kegarve— 4

5
| A -
2 &1 L 06 vy B

S Averile B

B T T I ey e

i
il [ L S
|

§
i

§ EA0Eh S

B i

=

5 Cabimat

\:

Lo e T ——

e

ST rarra

st
™

£ {idth i
i

g

RIVERDALE

Conservation
Area

Lake Calumet

Gull
Island

Norf_bi

Railroad Yard

| BET1ALh.5

Port of Chicago-Lake Caluimet

Paxton Il

Landfill

Lakes

\

b

— e

LandfiII:

2
A \ 2
k Southern)!

L e DHE ST
} .

1

EERIMG

wlormeness

L

Coke |-
Plant r

Paxton |
Landfilll

Ridge Malsh

North Indrn

Cluster
Sites

pey
-

Sndustrial

Pt g -
Port afChicaga!Grmin &
wiiguid Bulk >

SEcans A

g |
PO 1 T IR S

R R

“Ea34th P

Cicero

rove
Burbank

*

'E: Calumet City
| Hammond
Lansing
Chicago
Heights

g GO AVE ——

~Ga

Highland

e ELEAT S e

LEGEND

LAKE CALUMET CLUSTER
SITE BOUNDARY

SITE
LOCATION

Notes:

Bing Roads Base Image Source: ArcGIS Online
Services, Access date: 12/13/2012, via ArcGIS v. 10.
This image is not for re-sale or distribution outside
of the use of this PDF.

Marrillvi

Ef34thSt——

1
L
>

o
rsh

,.Gun Club| gouth Ingia

8 eron  Ridge M3

e AETahEEd
g:i i : ik } ! ;
g’ Faird Mowor 5 { i
Goimpany-Assembty - I 1 !
JMlang, L | f 1288k St

o § |
S Escanaba At

5 M e k0B AN Sas

e Sag Ay e
i
¥

Scharguetieiie.

L0
|

5 e istee Ay

g

5

5 Excandbia A

ST e R " 2

.@
A5
i

A T O P PR
r ; e

|

e F134th St

erAve

TeATEm

5

S P e

<E-10Eth S

SESSE A TR

FRHCRSE 4
L
}

EA%:

Ay MRS
o

By

s -.._...._SGrt['b

74
svenie |

|
|
.
ST
|

THTH

=

A
3 o]
w -‘!‘-
EqITth.5¢

t

<

e

cdaL Ay

I e SCpE O

¥

e

TR

}. 1

= { |
e e S Rl A
) |
i

& Exchange fyn e

& BRIt S,

a7

S.Carondolet-Aa..

L+ ]

3
e A L B i

DR | T

e I Ll
]
5 Gosen B dve

S:uonie.N

£ 33051

Commarcial Sue
U i fak a4

Machesauy fya - L

T

E335th 55—k

;i $3.4
o

S Graen Hay: Ave pem——

2 A
=l

E1261H 5

LAKE CALUMET CLUSTER SITE
CHICAGO, ILLINOIS

SITE LOCATION

ARCADIS

- j-.—-

T admnmpue L

SR e

e 35 S

i
S E LAY B

i=E]

I
i E 1G5 D
i 1

{5 Avenuei]

! {
135 St

FIGURE

1

5.
&
3

B8

5

25 b
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Figure 9. RI/FS Project Schedule

Lake Calumet Cluster Site

ID  Task Name Start Finish Qtr 2, 2015 Qtr 3, 2015 Qtr 4, 2015 Qtr 1, 2016 Qtr2, 2016 Qtr 3, 2016 Qtr 4, 2016 Qtr 1, 2017 Qtr 2,201
Feb ‘ Mar Apr May Jun Jul ‘ Aug ‘ Sep Oct ‘ Nov ‘ Dec Jan Feb ‘ Mar Apr ‘ May ‘ Jun Jul Aug ‘ Sep Oct ‘ Nov Dec Jan ‘ Feb ‘ Mar Apr
1 Remedial Investigation / Feasibility Study Wed 2/11/15 Mon 3/27/ 17 | O —
2 TASK 1 - PROJECT SCOPING AND RI/FS PLANNING Wed 2/11/15 Fri9/11/15 | 4 v
3 Received Comments on Dec. 17, 2012 OU2 RI/FS Work Wed 2/11/15 Wed 2/11/15 @ 2/11
Plan (WP)
4 Conference Call with USEPA and IEPA to Discuss Thu 3/26/15 Thu 3/26/15 ¢ 3/26
Comments on WP
5 Conference Call with USEPA and IEPA to Discuss Thu 4/16/15 Thu 4/16/15 4/16
Comments on WP
6 ARCADIS Submits Response to Comments (RTC) on WP Fri4/17/15  Thu 5/7/15
to Agency
7 Agency Response to RTC on WP Fri 5/8/15 Mon 7/6/15
8 Conference Call with USEPA and IEPA to Discuss Thu7/2/15 Thu7/2/15 @ /2
Agency Response to RTC on WP
9 Prepare FSP, QAPP, and HASP Tue 7/7/15 Fri 7/17/15
10 Agency Review of FSP, QAPP, and HASP Mon 7/20/15 Fri9/11/15 i
11 Submit Revised WP to Agency Tue 7/7/15  Thu 8/20/15  —
12 Agency Review and Approval of Revised WP and Fri8/21/15  Fri9/11/15 L
Supporting Plans
13 TASK 2 - COMMUNITY RELATIONS SUPPORT
14 TASK 3 - SITE CHARACTERIZATION Mon 8/31/15 Fri5/20/16 4 v
15 Pre-Investigation Planning Mon 8/31/15 Fri9/11/15
16 Phase 1 - Piezometer Installation Mon 9/14/15 Fri 10/16/15
17 Install Piezometers Mon 9/14/15 Fri9/25/15
18 Data Collection (Water Levels) Mon 9/28/15 Mon 10/12/15
19 Finalize Layout for HPT/VAP Transects Mon 10/12/15 Fri 10/16/15
20 Phase 2 - HPT Transects/VAP Mon 10/19/15Fri 1/29/16 v
21 HPT Transects and Initial VAP Mon 10/19/15 Fri 10/30/15
22 Data Collection and Evaluation Mon 11/2/15 Fri 11/13/15
23 Complete VAP Mon 11/16/15 Fri 12/4/15
24 Laboratory Analysis Mon 12/7/15 Fri 12/18/15
25 Data Evaluation Mon 12/21/15 Fri 1/29/16
26 Phase 3 - Monitoring Well Installation Mon 3/7/16 Fri5/20/16 v
27 Well Installation Mon 3/7/16  Fri3/25/16
28 Well Development Mon 3/28/16 Fri4/1/16
29 Groundwater Sampling Mon 4/4/16  Fri4/15/16
30 Laboratory Analysis Mon 4/18/16 Fri4/29/16
31 Data Validation Mon 5/9/16  Fri5/20/16
32 TASK 4 - RI REPORTING Mon 5/23/16 Fri11/18/16 v
33 Prepare and Submit Draft RI, SLERA, HHRA Report Mon 5/23/16 Tue 9/20/16 [= |
34 Agency Review Wed 9/21/16 Fri10/21/16 %—L
35 Submit Final Rl Report Fri11/18/16 Fri11/18/16 %-11/18
36 TASK 5 - TREATABILITY STUDIES (if necessary)
37 TASK 6 - DEVELOP AND SCREEN ALTERNATIVES Mon 5/23/16 Fri2/24/17 4 v
38 Submit Remedial Action Objectives TM to USEPA Mon 5/23/16 Tue 9/20/16
39 Agency Review Wed 9/21/16 Fri10/21/16
40 Prepare/Submit Alternatives Screening TM to USEPA  Mon 10/24/16 Wed 11/23/16
41 Agency Review Mon 11/28/16 Fri 12/23/16
42 Prepare/Submit Comparative Analysis TM to USEPA  Mon 12/26/16 Wed 1/25/17
43 Agency Review Thu 1/26/17  Fri2/24/17
44 TASK 7 - FEASIBILITY STUDY REPORT Mon 11/21/16 Mon 3/27/17 v
45 Prepare/Submit FS Report to USEPA Mon 11/21/16 Mon 3/27/17
46 TASK 8 - PROGRESS REPORTS Mon 3/16/15 Tue 11/15/16 v v
47 Monthly Progress Reports Mon 3/16/15 Fri 10/14/16 I I | I I I | I | I I I I I I I I | I I
68 Annual Progress Report Tue 11/15/16 Tue 11/15/16 ¢ 11/15
Task . Summary P———==y External Milestone ® Inactive Summary U————— Manual Summary Rollup sesmm== Finish-only d
EZ?Z:_T'E?;/F;;T? Schedule Split vooconooooooon Project Summary === Inactive Task 1 ManualTask B Manual Summary Y= Deadline £ 4
Milestone L 4 External Tasks Wl Inactive Milestone Duration-only Start-only C Progress —

Page 1
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Appendix A

Data Validation Reports for 2009
USACE Data from IRM



Imagine the result

Indian Ridge Marsh

Data Review

CHICAGO, ILLINOIS
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SUMMARY

This data quality assessment summarizes the review of Sample Delivery Groups (SDGs) # C9D090311
and C9F100120 for samples collected in association with the Indian Ridge Marsh Site. The review was

conducted as a Tier Il evaluation and included review of data package completeness. Only analytical

data associated with constituents of concern were reviewed for this validation. Field documentation was

not included in this review.

sheets, and chain of custody. Analyses were performed on the following samples:

Included with this assessment are the validation annotated sample result

Analysis

SDG L E—

Nyt Sample ID Lab ID Matrix | Collection Sarer: svoc| Avs/ |PEST/| MET | MISC

umber Date amplée SEM | PCB
SD-01 C9D090311001 | Sediment| 4/8/2009 X
04082009
SD-02 C9D090311002 | Sediment| 4/8/2009 X X X X
04082009
SD-03 C9D090311003 | Sediment | 4/8/2009 X
04082009
SD-04 C9D090311004 | Sediment| 4/8/2009 X
04082009
SD-05 C9D090311005 | Sediment| 4/8/2009 X
04082009
SD-06 .

C9D090311006 | Sediment| 4/8/2009 X X X X X

04082009

COD090311 [g
o ogooog | C9D090311007 | Water | 4/8/2009 X X
SW-02
o ogeng | C9D090311008 | Water | 4/8/2009 X X
SW-03
o shigg  |C9D090311009 | Water | 4/8/2009 X X
SW-04
S o0g | C9D090311010 | Water | 4/8/2009 X X
SW-05
o ogon0g | C9D090311011 | Water | 4/8/2009 X X
SW-06
o ogon0g | C9D090311012 | Water | 4/8/2009 X X
SD-02 .

COF100120001 | Sediment| 4/8/2009 X

04082009

COF100120 [om™o
S oao0g | COF100120002 | Sediment | 4/8/2009 X

Note:

1. Miscellaneous analyses for surface waters include Ammonia-Nitrogen and Hardness.

2. Miscellaneous analyses for sediment samples include TOC.
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ANALYTICAL DATA PACKAGE DOCUMENTATION

The table below is the evaluation of the data package completeness.

Items Reviewed

Reported

Performance
Acceptable

No

Yes

No

Yes

Not
Required

Sample receipt condition

Requested analyses and sample results

Master tracking list

Methods of analysis

Reporting limits

Sample collection date

Laboratory sample received date

OINIoO ORI WIN|E

Sample preservation verification (as
applicable)

9. Sample preparation/extraction/analysis dates

10. Fully executed Chain-of-Custody (COC) form

11. Narrative summary of QA or sample
problems provided

X | X|X]| X | X|X|X|X[X|X]|X

X [ X[ X]| X | X[|X|X|X[X|X]|X

12. Data Package Completeness and
Compliance

x

x

QA - Quality Assurance
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ORGANIC ANALYSIS INTRODUCTION

Analyses were performed according to United States Environmental Protection Agency (USEPA) SW-846
Method 8270C, 8082A and 8081A. Data were reviewed in accordance with USEPA National Functional
Guidelines of October 1999 and professional judgement.

The data review process is an evaluation of data on a technical basis rather than a determination of
contract compliance. As such, the standards against which the data are being weighed may differ from
those specified in the analytical method. It is assumed that the data package represents the best efforts of
the laboratory and had already been subjected to adequate and sufficient quality review prior to
submission.

During the review process, laboratory qualified and unqualified data are verified against the supporting
documentation. Based on this evaluation, qualifier codes may be added, deleted, or modified by the data
reviewer. Results are qualified with the following codes in accordance with USEPA National Functional
Guidelines:

e Concentration (C) Qualifiers

U The compound was analyzed for but not detected. The associated value is the compound
guantitation limit.

B The compound has been found in the sample as well as its associated blank, its presence in the
sample may be suspect.

e Quantitation (Q) Qualifiers
E The compound was quantitated above the calibration range.
D Concentration is based on a diluted sample analysis.

e Validation Qualifiers

J The compound was positively identified; however, the associated numerical value is an estimated
concentration only.

UJ The compound was not detected above the reported sample quantitation limit. However, the
reported limit is approximate and may or may not represent the actual limit of quantitation.

JN The analysis indicates the presence of a compound for which there is presumptive evidence to
make a tentative identification. The associated numerical value is an estimated concentration
only.

UB Compound considered non-detect at the listed value due to associated blank contamination.

N The analysis indicates the presence of a compound for which there is presumptive evidence to
make a tentative identification.

R The sample results are rejected.
Two facts should be noted by all data users. First, the "R" flag means that the associated value is
unusable. In other words, due to significant quality control (QC) problems, the analysis is invalid and

provides no information as to whether the compound is present or not. "R" values should not appear on
data tables because they cannot be relied upon, even as a last resort. The second fact to keep in mind is
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that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate. Strict
QC serves to increase confidence in data but any value potentially contains error.
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SEMI-VOLATILE VOLATILE ORGANIC COMPOUND (SVOC) ANALYSES

1. Holding Times

The specified holding times for the following methods are presented in the following table.

Method Matrix Holding Time Preservation
Water 7 days from collect|oln to extracuqn and Cool to <6 °C
40 days from extraction to analysis
SW-846 8270C _ _
Soil 14 days from collection tq extraction | cool to <6 °C
and 40 days from extraction to analysis

All samples were analyzed within the specified holding time criteria.

2. Blank Contamination

Quality assurance (QA) blanks (i.e., method and rinse blanks) are prepared to identify any contamination
which may have been introduced into the samples during sample preparation or field activity. Method
blanks measure laboratory contamination. Rinse blanks measure contamination of samples during field
operations.

A blank action level (BAL) of five times the concentration of a detected compound in an associated blank
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks
containing concentrations greater than the method detection limit (MDL). The BAL is compared to the
associated sample results to determine the appropriate qualification of the sample results, if needed.
Compounds were detected in the associated QA blanks; however, the associated sample results were
greater than the BAL and/or were non-detect. No qualification of the sample results was required.

3. Mass Spectrometer Tuning

Mass spectrometer performance was acceptable and all analyses were performed within a 12-hour tune
clock.

System performance and column resolution were acceptable.

4. Calibration

Satisfactory instrument calibration is established to insure that the instrument is capable of producing
acceptable quantitative data. An initial calibration demonstrates that the instrument is capable of
acceptable performance at the beginning of an experimental sequence. The continuing calibration verifies
that the instrument daily performance is satisfactory.

4.1 Initial Calibration

The method specifies percent relative standard deviation (%RSD) and relative response factor (RRF)

limits for select compounds only. A technical review of the data applies limits to all compounds with no
exceptions.
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All target compounds associated with the initial calibration standards must exhibit a %RSD less than the
control limit (15%) or a correlation coefficient greater than 0.99 and an RRF value greater than control limit
(0.05).

4.2 Continuing Calibration

All target compounds associated with the continuing calibration standard must exhibit a percent difference
(%D) less than the control limit (20%) and RRF value greater than control limit (0.05).

All compounds associated with the calibrations were within the specified control limits, with the exception
of the compounds presented in the following table.

Sample Locations Initial/Continuing Compound Criteria

SD-02 04082009 2,2’-Oxybis(1-chloropropane) 21.6%

SD-06 04082009 CCV %D

Atrazine -25.9%

The criteria used to evaluate the initial and continuing calibration are presented in the following table. In
the case of a calibration deviation, the sample results are qualified.

Initial/Continuing Criteria SRaen;B:f Qualification
Non-detect R
RRF <0.05
Detect J
iti inui Non-detect R
Inltl_al ar_ld Continuing RRE <0.01%
Calibration Detect J
1 Non-detect )
RRF >0.05 or RRF >0.01 No Action
Detect
%RSD > 15% or a correlation Non-detect uJ
coefficient <0.99 Detect J
Initial Calibration
Non-detect R
%RSD >90%
Detect J
) ] o Non-detect No Action
%D >20% (increase in sensitivity)
Detect J
- . . ) o Non-detect uJ
Continuing Calibration | %D >20% (decrease in sensitivity)
Detect J
%D >90% (increase/decrease in Non-detect R
sensitivity) Detect J

5. Surrogates/System Monitoring Compounds

All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample
preparation to evaluate overall laboratory performance and efficiency of the analytical technique. SVOC
analysis requires that two of the three SVOC surrogate compounds within each fraction exhibit recoveries
within the laboratory-established acceptance limits.
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All surrogate recoveries were within control limits.

6. Internal Standard Performance

Internal standard performance criteria insure that the GC/MS sensitivity and response are stable during
every sample analysis. The criteria requires the internal standard compounds associated with the SVOC
exhibit area counts that are not greater than two times (+100%) or less than one-half (-50%) of the area
counts of the associated continuing calibration standard.

All internal standard responses were within control limits.

7. Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis

MS/MSD data are used to assess the precision and accuracy of the analytical method. The compounds
used to perform the MS/MSD analysis must exhibit a percent recovery within the laboratory-established
acceptance limits. The relative percent difference (RPD) between the MS/MSD recoveries must exhibit an
RPD within the laboratory-established acceptance limits.

Note: The MS/MSD recovery control limits do not apply for MS/MSD performed on sample locations where
the compound concentration detected in the parent sample exceeds the MS/MSD concentration by a
factor of four or greater.

Sample locations associated with the MS/MSD exhibiting recoveries outside of the control limits are
presented in the following table.

i MS MSD
Sample Locations Compound S Recovery
SD-02 04082009 -
SD-06 04082009 Hexachloroethene AC <LL but >10%

AC  Acceptable

The criteria used to evaluate the MS/MSD recoveries are presented in the following table. In the case of
an MS/MSD deviation, the sample results are qualified as documented in the table below.

. Sample e
Control Limit Result Qualification
I Non-detect No Action
> the upper control limit (UL)
Detect J
Non-detect uJ
< the lower control limit (LL) but > 10%
Detect J
Non-detect
< 10%
0 Detect J
Parent sample concentration > four times the MS/MSD Detect .
. . X No Action
spiking solution concentration. Non-detect

Please note: The MS/MSD was spiked with a subset list of the compounds that were analyzed and
reported for client samples. Although not a SW-846 method requirement, the current industry standard is
to include all target compounds in the MS/MSD spiking standard. This had no impact on the data usability;
therefore, the data were not qualified.
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8. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analysis

The LCS/LCSD analysis is used to assess the precision and accuracy of the analytical method
independent of matrix interferences. The compounds associated with the LCS/LCSD analysis must
exhibit a percent recovery within the laboratory-established acceptance limits.

All compounds associated with the LCS analysis exhibited recoveries within the control limits.

Please note: The LCS was spiked with a subset list of the compounds that were analyzed and reported for
client samples. Although not a SW-846 method requirement, the current industry standard is to include all
target compounds in the LCS spiking standard. This had no impact on the data usability; therefore, the
data were not qualified.

9. Field Duplicate Analysis

Field duplicate analysis is used to assess the overall precision of the field sampling procedures and
analytical method. A control limit of 30% for water matrices and 50% for soil matrices is applied to the
RPD between the parent sample and the field duplicate. In the instance when the parent and/or duplicate
sample concentrations are less than or equal to 5 times the RL, a control limit of two times the RL is
applied for water matrices or three times the RL is applied for soil matrices.

A field duplicate was not included with this SDG.

10. Compound ldentification
Compounds are identified on the GC/MS by using the analytes relative retention time and ion spectra.

All identified compounds met the specified criteria.

11. System Performance and Overall Assessment

The calculated %solids were acceptable with the exception of the sample location presented in the following
table.

Sample Location %Solids
SD-02 13.2%
SD-06 10.2%

The criteria used to evaluate percent solids are presented in the following table. The qualifications are applied
to the all sample results associated with sample location.

Sample Concentration Sample Result Qualification
] Non-detect uJ
Percent solids < 30%
Detect J

Overall system performance was acceptable. Other than for those deviations specifically mentioned in
this review, the overall data quality is within the guidelines specified in the method.
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DATA VALIDATION CHECKLIST FOR SVOCs

. Reported Performance Not
SVOCs: SW-846 8270C Acceptable .
Required
No | VYes No | Yes
GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS)
Tier Il Validation
Holding times X X
Reporting limits (units) X X
Blanks
A. Method blanks X X
B. Equipment blanks X X
Laboratory Control Sample (LCS) %R X X
Laboratory Control Sample Duplicate(LCSD) %R X
LCS/LCSD Precision (RPD) X
Matrix Spike (MS) %R X X
Matrix Spike Duplicate(MSD) %R X X
MS/MSD Precision (RPD) X X
Field/Lab Duplicate (RPD) X
Surrogate Spike Recoveries X X
Dilution Factor X X
Moisture Content X X
Tier Ill Validation
System performance and column resolution X X
Initial calibration %RSDs X X
Continuing calibration RRFs X X
Continuing calibration %Ds X X
Instrument tune and performance check X X
lon abundance criteria for each instrument used X X
Internal standard X X
Compound identification and quantitation
A.Reconstructed ion chromatograms X X
B.Quantitation Reports X X
C.RT of sa_lmple comp_ounds within the X X
established RT windows
D.Quantitation transcriptions/calculations X X
E. Reporf[ing limits adjusted to reflect sample X X
dilutions
%RSD Relative standard deviation
%R Percent recovery

RPD Relative percent difference
%D Percent difference
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PESTICIDES ANALYSES

1. Holding Times

The specified holding times for the following methods are presented in the following table.

Method Matrix Holding Time Preservation

7 days from collection to
Water extraction and 40 days from Cool to <6 °C
extraction to analysis

14 days from collection to
Soil extraction and 40 days from Cool to <6 °C
extraction to analysis

SW-846 8081

All samples were analyzed within the specified holding time criteria.

2. Blank Contamination

Quality assurance (QA) blanks (i.e., method and rinse blanks) are prepared to identify any contamination
which may have been introduced into the samples during sample preparation or field activity. Method blanks
measure laboratory contamination. Rinse blanks measure contamination of samples during field operations.
A blank action level (BAL) of five times the concentration of a detected compound in an associated blank
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks
containing concentrations greater than the method detection limit (MDL). The BAL is compared to the
associated sample results to determine the appropriate qualification of the sample results, if needed.
Compounds were not detected above the MDL in the associated blanks; therefore detected sample results
were not associated with blank contamination.

3. System Performance

The instrument performance checks are performed to ensure adequate resolution and instrument sensitivity.

4. Calibration

Satisfactory instrument calibration is established to insure that the instrument is capable of producing
acceptable quantitative data. An initial calibration demonstrates that the instrument is capable of
acceptable performance at the beginning of an experimental sequence. The continuing calibration verifies
that the instrument daily performance is satisfactory.

4.1 Initial Calibration

A maximum RSD of 20% is allowed or a correlation coefficient greater than 0.99 is allowed.

4.2 Continuing Calibration

All target compounds associated with the continuing calibration standard must exhibit a percent difference
(%D) less than the control limit (15%).
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5. Surrogates/System Monitoring Compounds

All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample
preparation to evaluate overall laboratory performance and efficiency of the analytical technique. pesticide
analysis requires that one of the two pesticide surrogate compounds exhibit recoveries within the laboratory-
established acceptance limits.

Sample locations associated with surrogates exhibiting recoveries outside of the control limits presented in the
following table.

Sample Locations Surrogate Recovery
SD-02 Tetrachloro-m-xylene D
SD-06 Decachlorobiphenyl D

Diluted (D)

The criteria used to evaluate the surrogate recoveries are presented in the following table. In the case of
a surrogate deviation, the sample results associated with the deviant fraction are qualified as documented
in the table below.

. Sample e
Control Limit Result Qualification
- Non-detect No Action
> the upper control limit (UL)
Detect J
Non-detect uJ
< the lower control limit (LL) but > 10%
Detect J
Non-detect
< 10%
0 Detect J
One surrogate exhibiting recovery outside the control limits | Non-detect .
No Action
but > 10% Detect
Surrogates diluted below the calibration curve due to the Non-detect 7
high concentration of a target compound. Detect

A more concentrated analysis was not performed with surrogate compounds within the calibration range;
therefore, no determination of extraction efficiency could be made.

6. Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis

MS/MSD data are used to assess the precision and accuracy of the analytical method. The compounds
used to perform the MS/MSD analysis must exhibit a percent recovery within the laboratory-established
acceptance limits. The relative percent difference (RPD) between the MS/MSD recoveries must exhibit an
RPD within the laboratory-established acceptance limits.

Note: The MS/MSD recovery control limits do not apply for MS/MSD performed on sample locations where
the compound concentration detected in the parent sample exceeds the MS/MSD concentration by a
factor of four or greater.

The laboratory noted “Due to the concentration of the target compounds detected and/or matrix, the
samples were analyzed at a dilution.” Since the MS/MSD analysis was performed at a 25-fold dilution, the
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matrix spike compounds were diluted out; therefore, the percent recoveries associated with the MS/MSD
analysis were not evaluated.

7. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analysis

The LCS analysis is used to assess the precision and accuracy of the analytical method independent of
matrix interferences. The compounds associated with the LCS analysis must exhibit a percent recovery
within the laboratory-established acceptance limits.

All compounds associated with the LCS analysis exhibited recoveries within the control limits.

Please note: The LCS was spiked with a subset list of the compounds that were analyzed and reported for
client samples. Although not a SW-846 method requirement, the current industry standard is to include all
target compounds in the LCS spiking standard. This had no impact on the data usability; therefore, the
data were not qualified.

8. Field Duplicate Analysis

Field duplicate analysis is used to assess the overall precision of the field sampling procedures and
analytical method. A control limit of 30% for water matrices and 50% for soil matrices is applied to the
RPD between the parent sample and the field duplicate. In the instance when the parent and/or duplicate
sample concentrations are less than or equal to 5 times the RL, a control limit of two times the RL is

applied for water matrices or three times the RL is applied for soil matrices.

A field duplicate was not included with this SDG.

9. Compound Identification

The retention times of all quantitated peaks must fall within the calculated retention time windows for both the
primary and confirmation columns. When dual column analysis is performed the percent difference (%D) of
detected sample results must be less than 40%.

The column %D was within control limits for detected all detected compounds.

10. System Performance and Overall Assessment

The calculated %solids were acceptable with the exception of the sample location presented in the following
table.

Sample Location %Solids
SD-02 13.2%
SD-06 10.2%

The criteria used to evaluate percent solids are presented in the following table. The qualifications are applied
to the all sample results associated with sample location.
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Sample Concentration Sample Result Qualification

Non-detect uJ
Detect J

Percent solids < 30%

Overall system performance was acceptable. Other than for those deviations specifically mentioned in
this review, the overall data quality is within the guidelines specified in the method.
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DATA VALIDATION CHECKLIST FOR PESTICIDES

Pesticides; SW-846 8081

Reported

Performance
Acceptable

No | VYes

No | Yes

Not
Required

GAS CHROMATOGRAPHY (GC/ECD)

Tier Il Validation

Holding times

x

Reporting limits (units)

X

Blanks

A. Method blanks

B. Equipment blanks

Laboratory Control Sample (LCS)

Laboratory Control Sample Duplicate(LCSD)

LCS/LCSD Precision (RPD)

X | X | X | XX

Matrix Spike (MS)

Matrix Spike Duplicate(MSD)

MS/MSD Precision (RPD)

X|IX|X|X|X|[X|X]|X

Field/Lab Duplicate (RPD)

Surrogate Spike Recoveries

Column %D < 40% (If dual column is performed
for reporting-not confirmation)

Dilution Factor

Moisture Content

X | X | X | X

Tier Il Validation

Initial calibration %RSDs

Continuing calibration %Ds

System performance and column resolution

X

X

Compound identification and quantitation

A. Quantitation Reports

B. RT of sample compounds within the
established RT windows

C. Identification/confirmation

D. Transcription/calculation errors present

X | X | X | X

E. Reporting limits adjusted to reflect
sample dilutions

X | X | X]| X | X

X

%RSD - relative standard deviation, %R - percent recovery, RPD - relative percent difference,

%D - difference.
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POLYCHLORINATED BIPHENYLS (PCBs) ANALYSES

1. Holding Times

The specified holding times for the following methods are presented in the following table.

Method Matrix Holding Time Preservation

7 days from collection to
Water extraction and 40 days from Cool to <6 °C
extraction to analysis

14 days from collection to
Soil extraction and 40 days from Cool to <6 °C
extraction to analysis

SW-846 8082

All samples were analyzed within the specified holding time criteria.

2. Blank Contamination

Quality assurance (QA) blanks (i.e., method and rinse blanks) are prepared to identify any contamination
which may have been introduced into the samples during sample preparation or field activity. Method blanks
measure laboratory contamination. Rinse blanks measure contamination of samples during field operations.
A blank action level (BAL) of five times the concentration of a detected compound in an associated blank
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks
containing concentrations greater than the method detection limit (MDL). The BAL is compared to the
associated sample results to determine the appropriate qualification of the sample results, if needed.
Compounds were not detected above the MDL in the associated blanks; therefore detected sample results
were not associated with blank contamination.

3. System Performance

System performance and column resolution were acceptable.

4, Calibration

Satisfactory instrument calibration is established to insure that the instrument is capable of producing
acceptable quantitative data. An initial calibration demonstrates that the instrument is capable of acceptable
performance at the beginning of an experimental sequence. The continuing calibration verifies that the
instrument daily performance is satisfactory.

4.1 Initial Calibration

A maximum RSD of 20% for each peak is allowed. Multiple-point calibrations were performed for Aroclor 1016
and 1260 only. Single-point calibrations were performed for the remaining Aroclors.
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4.2 Continuing Calibration

All peaks associated with the opening continuing calibration standard must exhibit a percent difference (%D)
less than the control limit (15%). The closing continuing calibration standard must exhibit a %D less than the
control limit (50%)

All Aroclors associated with calibrations were within the specified control limits, with the exception of the
compounds presented in the following table.

Sample Locations Initial/Continuing Compound Criteria

SD-02

0 0
SD-06 CCV %D Aroclor 1016 26.8%

The criteria used to evaluate the initial and continuing calibration are presented in the following table. In the
case of a calibration deviation, the sample results are qualified.

- N oo Sample e
Initial/Continuing Criteria Result Qualification
" N _ . Non-detect uJ
Initial Calibration %RSD > 20%or a correlation coefficient <0.99
Detect J
. . o Non-detect No Action
%D >15% (increase in sensitivity)
Continuing Detect J
Calibration Non-detect uJ
%D >15% (decrease in sensitivity)
Detect J

5. Surrogates/System Monitoring Compounds

All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample
preparation to evaluate overall laboratory performance and efficiency of the analytical technique. PCB
analysis requires the surrogate compounds must exhibited recoveries within the method established
acceptance limits.

All surrogate recoveries were within control limits.

6. Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis

MS/MSD data are used to assess the precision and accuracy of the analytical method. The compounds used
to perform the MS/MSD analysis must exhibit a percent recovery within the method established acceptance
limits. The relative percent difference (RPD) between the MS/MSD recoveries must exhibit an RPD within the
method established acceptance limits.

Note: The MS/MSD recovery control limits do not apply for MS/MSD performed on sample locations
where the compound’s concentration detected in the parent sample exceeds the MS/MSD
concentration by a factor of four or greater.

The MS/MSD exhibited recoveries within the control limits.
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7. Laboratory Control Sample (LCS) Analysis

The LCS analysis is used to assess the precision and accuracy of the analytical method independent of matrix
interferences. The compounds associated with the LCS analysis must exhibit a percent recovery within the
method established acceptance limits.

All compounds associated with the LCS analysis exhibited recoveries within the control limits.

8. Field Duplicate Analysis

Field duplicate analysis is used to assess the precision and accuracy of the field sampling procedures and
analytical method. A control limit of 35% for water matrices and 50% for soil matrices is applied to the RPD
between the parent sample and the field duplicate. In the instance when the parent and/or duplicate sample
concentrations are less than or equal to 5 times the RL, a control limit of two times the RL is applied for water
matrices or three times the RL is applied for soil matrices.

A field duplicate was not performed on a sample within this SDG.

9. Compound Identification

The retention times of all quantitated peaks must fall within the calculated retention time windows for both the
primary and confirmation columns. When dual column analysis is performed the relative percent difference
(%RPD) of detected sample results must be less than 40%.

The dual column analysis exhibited an acceptable %RPD between columns.

10. System Performance and Overall Assessment

The calculated %solids were acceptable with the exception of the sample location presented in the following
table.

Sample Location %Solids
SD-02 13.2%
SD-06 10.2%

The criteria used to evaluate percent solids are presented in the following table. The qualifications are applied
to the all sample results associated with sample location.

Sample Concentration Sample Result Qualification

Non-detect uJ
Detect J

Percent solids < 30%

Overall system performance was acceptable. Other than for those deviations specifically mentioned in
this review, the overall data quality is within the guidelines specified in the method.
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DATA VALIDATION CHECKLIST FOR PCBs

. Reported Performance Not
PCBs; SW-846 8082 Acceptable .
No | VYes No | Yes Required

GAS CHROMATOGRAPHY (GC/ECD)
Tier 1l Validation
Holding times X X
Reporting limits (units) X X
Blanks

A. Method blanks X X

B. Equipment blanks X
Laboratory Control Sample (LCS) %R X X
Laboratory Control Sample Duplicate(LCSD) %R X
LCS/LCSD Precision (RPD) X
Matrix Spike (MS) %R
Matrix Spike Duplicate(MSD) %R X
MS/MSD Precision (RPD) X X
Field/Lab Duplicate (RPD) X
Surrogate Spike Recoveries X X
Cqu_mn (RPD) (If dual column is performed-not X X
confirmation purposes only)
Dilution Factor X X
Moisture Content X X
Tier Ill Validation
Initial calibration %RSDs X
Continuing calibration %Ds X
System performance and column resolution X X
Compound identification and quantitation

A. Quantitation Reports X X

B.RT of sample_ compounds within the X X

established RT windows

C. Pattern identification X X

D. Transcription/calculation errors present X X

E. Reporting Iimits adjusted to reflect X X

sample dilutions

%RSD - relative standard deviation, %R - percent recovery, RPD - relative percent difference,

%D - difference
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INORGANIC ANALYSIS INTRODUCTION

Analyses were performed according to United States Environmental Protection Agency (USEPA) SW-846
Methods 6020, 7470, 7471, EPA AVS/SEM, 350.1, SM 2340C and Lloyd Kahn. Data were reviewed in
accordance with USEPA National Functional Guidelines of October 2004 and professional judgement.

The data review process is an evaluation of data on a technical basis rather than a determination of contract
compliance. As such, the standards against which the data are being weighed may differ from those specified
in the analytical method. Itis assumed that the data package represents the best efforts of the laboratory and
that it was already subjected to adequate and sufficient quality review prior to submission.

During the review process, laboratory qualified and unqualified data are verified against the supporting
documentation. Based on this evaluation, qualifier codes may be added, deleted, or modified by the data
reviewer. Results are qualified with the following codes in accordance with the USEPA National Functional
Guidelines:

e Concentration (C) Qualifiers

U The analyte was analyzed for but not detected. The associated value is the analyte instrument
detection limit.

B The reported value was obtained from a reading less than the contract-required detection limit
(CRDL), but greater than or equal to the instrument detection limit (IDL).

J  The compound has been found in the sample as well as its associated blank, its presence in
the sample may be suspect.

¢ Quantitation (Q) Qualifiers
E The reported value is estimated due to the presence of interference.
N  Spiked sample recovery is not within control limits.
*  Duplicate analysis is not within control limits.

e Validation Qualifiers

J The analyte was positively identified; however, the associated numerical value is an estimated
concentration only.

UJ The analyte was not detected above the reported sample detection limit. However, the reported
limit is approximate and may or may not represent the actual limit of detection.

uB Analyte considered non-detect at the listed value due to associated blank contamination.

R The sample results are rejected.

Two facts should be noted by all data users. First, the "R" flag means that the associated value is unusable.
In other words, due to significant quality control (QC) problems, the analysis is invalid and provides no
information as to whether the compound is present or not. "R" values should not appear on data tables
because they cannot be relied upon, even as a last resort. The second fact to keep in mind is that no
compound concentration, even if it has passed all QC tests, is guaranteed to be accurate. Strict QC servesto
increase confidence in data but any value potentially contains error.
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METALS ANALYSES

1. Holding Times

The specified holding times for the following methods are presented in the following table.

Method Matrix Holding Time Preservation
Cool to <6 °C;
Water | 180 days from collection to analysis preserved to a pH of
SW-846 6020 less than 2.
Soil 180 days from collection to analysis Cool to <6 °C.
Cool to <6 °C;
SW-846 7470 Water | 28 days from collection to analysis preserved to a pH of
less than 2.
SW-846 7471 Soil 28 days from collection to analysis Cool to <6 °C.

The analyses that exceeded the holding time are presented in the following table.

Sample Locations Holding Time Criteria

SD-02

SD-06 64 Days 28 Days

Sample results associated with sample locations analyzed by analytical method Mercury by SW-846 7471
were qualified, as specified in the table below. All other holding times were met.

Qualification
Criteria Detected Non-detect
Analytes Analytes
Analysis completed less than two times holding time J uJ
Analysis completed greater than two times holding time J R
2. Blank Contamination

Quiality assurance (QA) blanks (i.e., method and rinse blanks) are prepared to identify any contamination
which may have been introduced into the samples during sample preparation or field activity. Method blanks
measure laboratory contamination. Rinse blanks measure contamination of samples during field operations.

A blank action level (BAL) of five times the concentration of a detected compound in an associated blank
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks
containing concentrations greater than the instrument detection limit (IDL). The BAL is compared to the
associated sample results to determine the appropriate qualification of the sample results, if needed.
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Sample results less than the BAL associated with the following sample locations were qualified as listed in
the following table.

Sample

Locations Analytes Sample Result Qualification

SW-01
SW-02
SW-03
SW-06

Selenium

SW-04 Detected sample results <RL and <BAL | “UB” at the RL

SW-05 Thallium

SD-06 Beryllium

RL Reporting limit

The equipment blank contained low concentrations of certain metals; however it was not compared to
sediment samples associated with this SDG since the equipment blank was collected on a different day.

3. Calibration

Satisfactory instrument calibration is established to provide that the instrument is capable of producing
acceptable quantitative data. An initial calibration demonstrates that the instrument is capable of acceptable
performance at the beginning of an experimental sequence. The continuing calibration verifies that the
instrument’s continuing performance is satisfactory.

3.1 Initial Calibration and Continuing Calibration

The correct number and type of standards were analyzed. The correlation coefficient of the initial calibration
was greater than 0.995 for all non-ICP analytes and all initial calibration verification standard recoveries were
within control limits.

All continuing calibration verification standard recoveries were within the control limit.

3.2 CRDL Check Standard

The CRDL check standard serves to verify the linearity of calibration of the analysis at the CRDL. The CRDL
standard is not required for the analysis of aluminum (Al), barium (Ba), calcium (Ca), iron (Fe), magnesium
(Mg), sodium (Na), and potassium (K). The criteria used to evaluate the CRDL standard analysis are
presented below in the CRDL standards evaluation table (if applicable).

All CRDL standard recoveries were within control limits.

3.3 ICP Interference Control Sample (ICS)

The ICS verifies the laboratories interelement and background correction factors.

All' ICS exhibited recoveries within the control limits.
4, Matrix Spike (MS)/ Matrix Spike Duplicate (MSD)/Laboratory Duplicate Analysis

MS/MSD and laboratory duplicate data are used to assess the precision and accuracy of the analytical
method.

G:\Project_Data\AIT_PVU\2015\23001-23500\23445\23445R (2).doc 21




4.1 MS/MSD Analysis

All metal analytes must exhibit a percent recovery within the established acceptance limits of 75% to
125%. The MS/MSD recovery control limits do not apply for MS/MSD performed on sample locations
where the analyte’s concentration detected in the parent sample exceeds the MS concentration by a factor
of four or greater. In instance where this is true, the data will not be qualified even if the percent recovery
does not meet the control limits and the laboratory flag will be removed.

A MS/MSD analysis was not performed on a sample location within this SDG.

4.2 Laboratory Duplicate Analysis

The laboratory duplicate relative percent difference (RPD) criterion is applied when parent and duplicate
sample concentrations are greater than or equal to five times the CRDL. A control limit of 20% for water
matrices and 35% for soil matrices is applied when the criteria above is true. In the instance when the
parent and/or duplicate sample concentrations are less than or equal to 5 times the CRDL, a control limit
of one times the CRDL is applied for water matrices and two times the CRDL for soil matrices.

A laboratory duplicate was not performed on a sample location within this SDG.

5. Field Duplicate Analysis

Field duplicate analysis is used to assess the overall precision of the field sampling procedures and analytical
method. A control limit of 30% for water matrices and 50% for soil matrices is applied to the RPD between the
parent sample and the field duplicate. In the instance when the parent and/or duplicate sample concentrations
are less than or equal to 5 times the RL, a control limit of two times the RL is applied for water matrices or
three times the RL is applied for soil matrices.

Field duplicate analysis was not performed on a sample location within this SDG.

6. Laboratory Control Sample (LCS) Analysis

The LCS analysis is used to assess the precision and accuracy of the analytical method independent of matrix
interferences. The analytes associated with the LCS analysis must exhibit a percent recovery between the
control limits of 80% and 120%.

The LCS analysis exhibited recoveries within the control limits.

7. Serial Dilution

The serial dilution analysis is used to assess if a significant physical or chemical interference exists due to
sample matrix. Analytes exhibiting concentrations greater than 50 times the MDL in the undiluted sample are
evaluated to determine if matrix interference exists. These analytes are required to have less than a 10%
difference (%D) between sample results from the undiluted (parent) sample and results associated with the
same sample analyzed with a five-fold dilution.

A serial dilution analysis was not performed on a sample location within this SDG.

8. System Performance and Overall Assessment

The laboratory qualified detects above detection limit but less than reporting limit with a “B” qualifier; these
results were flagged with “J” during validation.
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The calculated %solids were acceptable with the exception of the sample location presented in the following
table.

Sample Location %Solids
SD-02 13.2%
SD-06 10.2%

The criteria used to evaluate percent solids are presented in the following table. The qualifications are applied
to the all sample results associated with sample location.

Sample Concentration Sample Result Qualification

Non-detect uJ
Detect J

Percent solids < 30%

Overall system performance was acceptable. Other than for those deviations specifically mentioned in
this review, the overall data quality is within the guidelines specified in the method.
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DATA VALIDATION CHECKLIST FOR METAL

METALS; SW-846 6000/7000

Reported

Performance
Acceptable

No | Yes

No ‘ Yes

Not
Required

Inductively Coupled Plasma-Atomic Emission Spectrometry (ICP)

Atomic Absorption — Manual Cold Vapor (CV)

Tier Il Validation

Holding Times

>

Reporting limits (units)

X

Blanks

A. Instrument Blanks

B. Method Blanks

C. Equipment/Field Blanks

Laboratory Control Sample (LCS)

XX [ XX

Matrix Spike (MS) %R

Matrix Spike Duplicate (MSD) %R

MS/MSD Precision (RPD)

Field/Lab Duplicate (RPD)

ICP Serial Dilution

XX [ XX [X

Reporting Limit Verification

x

Tier Ill Validation

Initial Calibration Verification

Continuing Calibration Verification

CRDL Standard

ICP Interference Check

Raw Data

Transcription/calculation errors present

Reporting limits adjusted to reflect sample

dilutions

XX XXX [ XX

XX XXX |[X|X

%R Percent recovery
RPD Relative percent difference
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SIMULTANEOUSLY EXTRACTED METALS (SEM) ANALYSES

1. Holding Times

The specified holding times for the following methods are presented in the following table.

Method Matrix Holding Time Preservation

180 days to analysis
28 days to analysis

EPA SEM 121/R-91-100 Solid Cool to <6 °C.

All samples were analyzed within the specified holding time criteria.

2. Blank Contamination

Quality assurance (QA) blanks (i.e., method and rinse blanks) are prepared to identify any contamination
which may have been introduced into the samples during sample preparation or field activity. Method
blanks measure laboratory contamination. Rinse blanks measure contamination of samples during field
operations.

A blank action level (BAL) of five times the concentration of a detected compound in an associated blank
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks
containing concentrations greater than the instrument detection limit (IDL). The BAL is compared to the
associated sample results to determine the appropriate qualification of the sample results, if needed.

Compounds were not detected above the IDL in the associated blanks; therefore detected sample results were
not associated with blank contamination.

3. Matrix Spike (MS)/ Matrix Spike Duplicate (MSD)/Laboratory Duplicate Analysis

MS/MSD and laboratory duplicate data are used to assess the precision and accuracy of the analytical
method.

3.1 MS/MSD Analysis

All metal analytes must exhibit a percent recovery within the established acceptance limits of 75% to
125%. The MS/MSD recovery control limits do not apply for MS/MSD performed on sample locations
where the analyte’s concentration detected in the parent sample exceeds the MS concentration by a factor
of four or greater. In instance where this is true, the data will not be qualified even if the percent recovery
does not meet the control limits and the laboratory flag will be removed.

A MS/MSD analysis was not performed on a sample location within this SDG.

3.2 Laboratory Duplicate Analysis

The laboratory duplicate relative percent difference (RPD) criterion is applied when parent and duplicate
sample concentrations are greater than or equal to five times the CRDL. A control limit of 20% for water
matrices and 35% for soil matrices is applied when the criteria above is true. In the instance when the
parent and/or duplicate sample concentrations are less than or equal to 5 times the CRDL, a control limit
of one times the CRDL is applied for water matrices and two times the CRDL for soil matrices.

A laboratory duplicate was not performed on a sample location within this SDG.
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4.  Field Duplicate Analysis

The field duplicate sample analysis is used to assess the precision of the field sampling procedures and
analytical method. A control limit of 30% for water matrices and 50% for soil and sediment matrices is
applied to the RPD between the parent sample and the field duplicate. In the instance when the parent
and/or duplicate sample concentrations are less than or equal to five times the reporting limit (RL), a
control limit of two times the RL is applied for water matrices or three times the RL is applied for soil and
sediment matrices.

Field duplicate analysis was not performed on a sample location within this SDG.

5. Laboratory Control Sample (LCS) Analysis

The LCS analysis is used to assess the precision and accuracy of the analytical method independent of
matrix interferences. The analytes associated with the LCS analysis must exhibit a percent recovery
between the control limits of 80% and 120%.

The LCS analysis exhibited recoveries within the control limits.

6. System Performance and Overall Assessment

The laboratory qualified detects above detection limit but less than reporting limit with a “B” qualifier; these
results were flagged with “J” during validation.

The calculated %solids were acceptable with the exception of the sample location presented in the following
table.

Sample Location %Solids
SD-01 9.1%
SD-02 13.2%
SD-04 21.9%
SD-05 15.2%
SD-06 10.2%

The criteria used to evaluate percent solids are presented in the following table. The qualifications are applied
to the all sample results associated with sample location.

Sample Concentration Sample Result Qualification

Non-detect uJ
Detect J

Percent solids < 30%

Overall system performance was acceptable. Other than for those deviations specifically mentioned in
this review, the overall data quality is within the guidelines specified in the method.
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DATA VALIDATION CHECKLIST FOR SEM

Performance
SEM: EPA SEM 121/R-91-100 Reported Acceptable Not
No ‘ Yes No ‘ Yes Required

Inductively Coupled Plasma-Mass Spectrometry (ICP/MS)
Tier Il Validation
Holding Times X X
Reporting limits (units) X X
Blanks

A. Instrument Blanks X X

B. Method Blanks X X

C. Equipment/Field Blanks X
Laboratory Control Sample (LCS) X X
Laboratory Duplicate Sample X X
Matrix Spike (MS) %R X
Matrix Spike Duplicate (MSD) %R X
MS/MSD Precision (RPD) X
Laboratory Duplicate Sample (RPD) X
Field Duplicate Sample (RPD) X
Tier lll Validation
Initial Calibration Verification X X
Continuing Calibration Verification X X
CRDL Standard X X
ICP Interference Check X X
Raw Data X X
Transcription/calculation errors present X X
Reporting limits adjusted to reflect sample X X
dilutions
%R Percent recovery

RPD Relative percent difference
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GENERAL CHEMISTRY ANALYSES

1. Holding Times

The specified holding times for the following methods are presented in the following table.

Method Matrix Holding Time Preservation
Total Organic Carbon . 28 days from collection to o
by EPA Lloyd Kahn Sediment analysis Cooled @ <6°C.
Hardness by SM2340C Water 6 mont_hs from collection to | Cooled @ <6°C; preserved
analysis to a pH of less than 2.
Ammonia-N by Water 28 days from collection to | Cool to <6 °C; preserved to
EPA 350.1 analysis a pH of less than 2.
Acid Volatile Sulfide (AVS) . 14 days from collection to o
by EPA AVS Sediment analysis Cool to <6 °C.

All samples were analyzed within the specified holding times.

2. Blank Contamination

Quality assurance (QA) blanks (i.e., method and rinse blanks) are prepared to identify any contamination
which may have been introduced into the samples during sample preparation or field activity. Method blanks
measure laboratory contamination. Rinse blanks measure contamination of samples during field operations.

A blank action level (BAL) of five times the concentration of a detected compound in an associated blank
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks
containing concentrations greater than the method detection limit (MDL). The BAL is compared to the
associated sample results to determine the appropriate qualification of the sample results, if needed.

Analytes were detected in the associated QA blanks; however, the associated sample results were greater
than the BAL and/or were non-detect. Therefore, sample results greater than the BAL resulted in the removal
of the laboratory qualifier (J). No other qualification of the sample results was required.

3. Calibration

Satisfactory instrument calibration is established to insure that the instrument is capable of producing
acceptable quantitative data. An initial calibration demonstrates that the instrument is capable of acceptable
performance at the beginning of an experimental sequence. The continuing calibration verifies that the

instrument daily performance is satisfactory.

The correct number and type of standards were analyzed. The correlation coefficient of the initial calibration
was greater than 0.995 and all initial calibration verification standard recoveries were within control limits.

All calibration standard recoveries were within the control limit.
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4, Matrix Spike (MS)/ Matrix Spike Duplicate (MSD)/Laboratory Duplicate Analysis

MS/MSD and laboratory duplicate data are used to assess the precision and accuracy of the analytical
method.

4.1 MS/MSD Analysis

All analytes must exhibit a percent recovery within the established acceptance limits of 75% to 125%. The
MS/MSD recovery control limits do not apply for MS/MSD performed on sample locations where the analyte’s
concentration detected in the parent sample exceeds the MS concentration by a factor of four or greater. In
instance where this is true, the data will not be qualified even if the percent recovery does not meet the control
limits and the laboratory qualifier “N” will be removed.

A MS/MSD analysis was not performed on a sample location within this SDG.

4.2 Laboratory Duplicate Analysis

The laboratory duplicate relative percent difference (RPD) criterion is applied when parent and duplicate
sample concentrations are greater than or equal to 5 times the CRDL. A control limit of 20% for water
matrices and 35% for soil matrices is applied when the criteria above is true. Inthe instance when the parent
and/or duplicate sample concentrations are less than or equal to 5 times the CRDL, a control limit of one times
the CRDL is applied for water matrices and two times the CRDL for soil matrices.

The laboratory duplicate sample results exhibited RPD within the control limit.

5. Field Duplicate Analysis

Field duplicate analysis is used to assess the precision and accuracy of the field sampling procedures and
analytical method. A control limit of 100% for soil matrices is applied to the RPD between the parent sample
and the field duplicate. In the instance when the parent and/or duplicate sample concentrations are less than
or equal to 5 times the RL, a control limit of three times the RL is applied for soil matrices.

A field duplicate was not performed on a sample within this data set.

6. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analysis

The LCS/LCSD analysis is used to assess the precision and accuracy of the analytical method independent of
matrix interferences. The analytes associated with the LCS/LCSD analysis must exhibit a percent recovery
between the control limits of 80% and 120%.

All compounds associated with the LCS/LCSD analysis exhibited recoveries within the control limits.

7. System Performance and Overall Assessment

The laboratory qualified detects above detection limit but less than reporting limit with a “B” qualifier; these
results were flagged with “J” during validation.

The calculated %solids were acceptable with the exception of the sample location presented in the following
table.
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Sample Location %Solids
SD-01 9.1%
SD-02 13.2%
SD-04 21.9%
SD-05 15.2%
SD-06 10.2%

The criteria used to evaluate percent solids are presented in the following table. The qualifications are applied
to the all sample results associated with sample location.

Sample Concentration

Sample Result

Qualification

Percent solids < 30%

Non-detect

uJ

Detect

J

Overall system performance was acceptable. Other than for those deviations specifically mentioned in
this review, the overall data quality is within the guidelines specified in the method.
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DATA VALIDATION CHECKLIST FOR GENERAL CHEMISTRY

General Chemistry: Lloyd Kahn; SM2340C; Reported P:;fcogg::&%e Not
EPA 350.1; EPA AVS Required
No | VYes No | Yes

Miscellaneous Instrumentation
Tier Il Validation
Holding times X X
Reporting limits (units) X X
Blanks

A. Method blanks X X

B. Equipment blanks X
Laboratory Control Sample (LCS) %R X X
Laboratory Control Sample Duplicate(LCSD) %R X X
LCS/LCSD Precision (RPD) X X
Matrix Spike (MS) %R
Matrix Spike Duplicate(MSD) %R X
Lab Duplicate (RPD) X X
Field Duplicate (RPD) X
Dilution Factor X
Moisture Content X X
Tier Ill Validation
Initial calibration %RSD or correlation coefficient X X
Continuing calibration %R X X
Raw Data X X
Transcription/calculation errors present X
Reporting Iimits_ adjusted to reflect X X

sample dilutions

%RSD - relative standard deviation, %R - percent recovery, RPD - relative percent difference,

%D — difference
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DATE:
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PEER REVIEW:

DATE:
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CHAIN OF CUSTODY/
CORRECTED SAMPLE ANALYSIS DATA SHEETS
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Tetra Tech EM, Inc
Client Sample ID: SD-02

GC/MS Semivolatiles

Lot-Sample #...: C9D090311-002 Work Order #...: KSWLH1AC Matrix......... : SOLID
Date Sampled...: 04/08/09 Date Received..: 04/08/09 MS Run #.......: 911101%
Prep Date......: 04/21/09 Analygis Date..: 04/23/09
Prep Batch #...: 9111037 Analysis Time..: 22:04
Dilution Factor: 2.5 Initial Wgt/vVol: 30 g Final Wgt/Vol..: 5 mL
% Moisture.....: 87 Analyst ID..... : 403801 Instrument ID..: 732
Method........_.: SW846 8270C
REPORTING
PARAMETER RESULT LIMIT UNITS MDL
Acenaphthene 470 J 1300 ug/kg 200
Acenaphthylene ND J 1300 ug/kg 250
Acetophenone ND J 6300 ug/kg 290
Anthracene 570 J 1300 ug/kg 220
Atrazine ND J 6300 ug/kg 300
Benzo (a) anthracene 2400 1300 ug/kqg 200
Benzo (a) pyrene 3700 1300 ug/kg 350
Benzo (b) fluoranthene 6400 1300 ug/kg 260
Benzo (ghi) perylene 2800 1300 ug/kg 93
Benzo {k} fluoranthene 2200 1300 ug/kg 260
Benzaldehyde ND 6300 ug/kg 170
1,1'-Biphenyl ND 6300 ug/kg 290
bis(2-Chloroethoxy) ND 6300 ug/kg 250
methane
bis(2-Chlorcethyl) - ND 1300 ug/kg 110
ether
bis (2-Ethylhexyl) ND 6300 ug/kg 540
phthalate
4-Bromophenyl phenyl ND 6300 ug/kg 270
ether
Butyl benzyl phthalate ND 6300 ug/kg 440
Caprolactam ND 32000 ug/kg 830
Carbazole 270 J 1300 ug/kg 170
4-Chloroaniline ND 6300 ug/kg 200
4-Chloro-3-methylphencl ND 6300 ug/kg 190
2-Chloronaphthalene ND 1300 ug/kg 170
2-Chlorophenol ND 6300 ug/kg 1380
4-Chlorophenyl phenyl ND 6300 ug/kg 280
ether
Chrysene 3200 1300 ug/kg 220
Dibenz {a,h) anthracene 790 J 1300 ug/kg 280
Dibenzofuran 330 0 6300 ug/kg 210
3,3'-Dichlorobenzidine ND J 6300 ug/kg 1200
2,4-Dichlorophenocl ND 1300 ug/kg 260
Diethyl phthalate ND 6300 ug/kg 360
2,4-Dimethylphenol ND 6300 ug/kg 270
Dimethyl phthalate ND 6300 ug/kg 210

(Continued on next page)
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Tetra Tech EM, Inc
Client Sample ID: SD-02

GC/MS Semivolatiles

Lot-Sample #...: €9D090311-002 Work Order #...: KSWLH1AC Matrix.........: SOLID
REPORTING
PARAMETER RESULT LIMIT UNITS MDL
Di-n-butyl phthalate ND J 6300 ug/kg 350
4,6-Dinitro- ND 32000 ug/kg 6100
2-methylphenol
2,4-Dinitrophenol ND 32000 ug/kg 2000
2,4-Dinitrotoluene ND 6300 ug/kyg 300
2,6-Dinitrotoluene ND 6300 ug/kg 320
Di-n-octyl phthalate ND 6300 ug/kg 160
Fluoranthene 3100 1300 ug/kg 110
Fluorene 400 J 1300 ug/kg 190
Hexachlorobenzene ND J 1300 ug/kg 240
Hexachlorobutadiene ND 1300 ug/kg 270
Hexachlorocyclopenta- ND 6300 ug/kg 240
diene
Hexachloroethane ND 6300 ug/kg 210
Indenc(1,2,3-cd)pyrene 2100 1300 ug/kq 70
Isophorone ND 6300 ug/kg 250
2-Methylnaphthalene 610 J 1300 ug/kg 250
2-Methylphenol ND J 6300 ug/kg 230
4-Methylphenol ND J 6300 ug/kg 280
Naphthalene 900 J 1300 ug/kg 180
2-Nitroaniline ND J 32000 ug/kg 390
3-Nitroaniline ND 32000 ug/kg 210
4-Nitroaniline ND 32000 ug/kg 310
Nitrobenzene ND 1300 ug/kg 320
2-Nitrophenol ND 6300 ug/kg 240
4-Nitrophenol ND 32000 ug/kg 3700
N-Nitrosodi-n-propyl- ND 1300 ug/kg 350
amine
N-Nitrosodiphenylamine ND 1300 ug/kg 260
2,2'-oxybis ND 1300 ug/kg 280
{1-Chloropropane)
Pentachlorophenol ND 6300 ug/kg 1100
Phenanthrene 2100 1300 ug/kq 150
Phenol ND 1300 ug/kg 250
Pyrene 3100 1300 ug/kq 340
2,4,5-Trichloro- ND 6300 ug/kg 160
phenol Q
2,4,6-Trichloro- ND 6300 ug/kg 320
rhenol

{Continued on next page)
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Tetra Tech EM, Inc
Client Sample ID: SD-02

GC/MS Semivolatiles

Lot-Sample #...: C9D090311-002 Work Order #...: K9WLH1AC Matrix.........: SOLID
PERCENT RECOVERY

SURROGATE RECOVERY LIMITS

2,4,6-Tribromophenol 52 {35 - 124)

2-Fluorobiphenyl 54 (35 - 105)

2-Fluorophenol 46 (39 - 103)

Nitrobenzene-ds 46 {25 - 104)

Phenol-ds 52 {25 - 105)

Terphenyl-di4 62 {25 - 127)

NOTE (S) :

Results and reporting fimits have been adjusted for dry weight.
I Estimated result. Result is less than RL.
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Tetra Tech EM, Inc
Client Sample ID: SD-06

GC/MS Semivolatiles

Lot-Sample #...: C9D090311-006 Work Order #...: KOWLM1AC Matrix......... = SOLID
Date Sampled...: 04/08/09 Date Received..: 04/09/09 MS Run #.......: 9111019
Prep Date......: 04/21/09 Analysis Date..: 04/23/09
Prep Batch #...: 9111037 Analysis Time..: 21:04
Dilution Factor: 2.5 Initial Wgt/Vol: 30 g Final Wgt/Vol..: 5 mL
% Moisture..... : 90 Analyst ID.....: 403801 Instrument ID..: 732
Method.........: SW846 8270C
REPORTING
PARAMETER RESULT LIMIT UNITS MDL
Acenaphthene ND J 1600 ug/kg 260
Acenaphthylene ND 1600 ug/kg 330
Acetophenone ND 8100 ug/kg 380
Anthracene ND 1600 ug/kg 2590
Atrazine ND 8100 ug/kg 390
Benzo (a) anthracene 640 J 1600 ug/kg 260
Benzo (a) pyrene 590 J 1600 ug/kg 460
Benzo (b) fluoranthene 5800 J 1600 ug/kg 330
Benzo (ghi) perylene 500 J 1600 ug/kg 120
Benzo (k) fluoranthene 510 J 1600 ug/kg 340
Benzaldehyde ND J 8100 ug/kg 210
1,1'-Biphenyl ND 8100 ug/kg 370
bis{2-Chloroethoxy) ND 8100 ug/kg 330
methane
bis (2-Chloroethyl) - ND 1600 ug/kg 140
ether
bis{2-Ethylhexyl) ND 8100 ug/kg 690
phthalate
4-Bromophenyl phenyl ND 8100 ug/kg 350
ether
Butyl benzyl phthalate ND 8100 ug/kg 570
Caprolactam ND 42000 ug/kg 1100
Carbazole ND 1600 ug/kg 220
4-Chloroaniline ND 8100 ug/kg 250
4-Chloro-3-methylphenol ND 8100 ug/kg 240
2-Chloronaphthalene ND 1600 ug/kg 220
2-Chlorophenol ND Q 8100 ug/kg 250
4~Chlorophenyl phenyl ND 8100 ug/kg 360
ether
Chrysene 650 J 1600 ug/kg 290
Dibenz (a,h)anthracene ND J 1600 ug/kg 360
Dibenzofuran ND 8100 ug/kg 280
3,3'-Dichlorobenzidine ND J/ 8100 ug/kg 1500
2,4-Dichlorophenol ND 1600 ug/kg 330
Diethyl phthalate 500 J 8100 ug/kg 460
2,4-Dimethylphenol ND J 8100 ug/kg 340
Dimethyl phthalate ND 3 8100 ug/kg 280

(Continued on next page)
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Tetra Tech EM, Inc
Client Sample ID: SD-06

GC/MS Semivolatiles

Lot-Sample #...: C9D090311-006 Work Order #...: KSWLM1AC Matrix.........: SQOLID
REPORTING
PARAMETER RESULT LIMIT UNITS MDL
Di-n-butyl phthalate ND 8100 ug/kg 460
4,6-Dinitro- ND 42000 ug/kg 7900
2-methylphenol
2,4-Dinitrophenol ND 42000 ug/kg 2600
2,4-Dinitrotoluene ND 8100 ug/kg 380
2,6-Dinitrotoluene ND 8100 ug/kg 420
Di-n-octyl phthalate ND 8100 ug/kg 210
Fluoranthene 900 J 1600 ug/kg 140
Fluorene ND J 1600 ug/kg 250
Hexachlorobenzene ND 1600 ug/kg 310
Hexachlorobutadiene ND 1600 ug/kg 350
Hexachlorocyclopenta- ND 8100 ug/kg 310
diene
Hexachloroethane ND w 8100 ug/kg 280
Indeno(1, 2, 3-cd) pyrene 370 J 1600 ug/kg S0
Isophorone ND 8100 ug/kg 320
2-Methylnaphthalene ND 1600 ug/kg 320
2-Methylphenol ND 8100 ug/kg 300
4-Methylphenol ND 8100 ug/kg 360
Naphthalene ND 1600 ug/kg 240
2-Nitroaniline ND 42000 ug/kg 500
3-Nitroaniline ND 42000 ug/kg 270
4-Nitroaniline ND 42000 ug/kg 400
Nitrobenzene ND 1600 ug/kg 410
2-Nitrophenol ND 8100 ug/kg 310
4 -Nitrophenol ND 42000 ug/kg 4800
N-Nitrosodi-n-propyl- ND 1600 ug/kg 450
amine
N-Nitrosodiphenylamine ND 1600 ug/kg 340
2,2 -oxybis ND 1600 ug/kg 360
{1-Chloropropane) Q
Pentachlorephenol ND 8100 ug/kg 1400
FPhenanthrene 460 J 1600 ug/kg 200
Phenol ND J 1600 ug/kg 330
Pyrene 770 J 1600 ug/kg 440
2,4,5-Trichloro- ND 8100 ug/kg 200
phenol
2,4,6-Trichloro- ND 8100 ug/kg 410
phencl
{Continued on next page)
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Tetra Tech EM, Inc
Client Sample ID: SD-06

GC/MS Semivolatiles

Lot-Sample #...: C9D090311-006 Work Order #...: K9WLMI1AC Matrix.........: SOLID
PERCENT RECOVERY

SURROGATE RECOVERY LIMITS

2,4,6-Tribromophenol 55 (35 - 124)

2-Fluorcbiphenyl 56 (35 - 105}

2-Fluorophernol 51 (39 - 103)

Nitrobenzene-ds 52 (25 - 104)

Phencl-ds 53 {25 - 105)

Terphenyl-dl4 64 (25 - 127)

NOTE (S) :

Results and reporting limits have been adjusted for dry weight.
1 Estimated result. Result is less than RL.
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Tetra Tech EM, Inc
Client Sample ID: SD-02

GC Semivolatiles

Lot-Sample #...: CSD090311-002 Work Order #...: KSWLHI1AD Matrix....__....: SOLID
Date Sampled...: 04/08/09 Date Received..: 04/09/09 MS Run #._...._. : 5111020
Prep Date......: 04/21/09 Analysis Date..: 04/23/09
Prep Batch #...: 9111038 Rnalysis Time..: 19:26
Dilution Factor: 25 Initial Wgt/vol: 15 g Final Wgt/Vol..: 10 mL
¥ Moisture.....: 87 Apalyst ID..... : 402331 Instrument ID..: C/D
Method.........: SW846 B8081A

EEPORTING
PARAMETER RESULT LIMIT UNITS MDL
alpha-BHC ND J 320 ug/kg 48
beta-BHC ND 320 ug/kg 37
delta-BHC ND 320 ug/kg 33
gamma-BHC (Lindane} ND 320 ug/kg 44
Heptachlor ND 320 ug/kg 40
Aldrin ND 320 ug/kg 34
Heptachlor epoxide ND 320 ug/kg 32
Endosulfan I ND 320 ug/kg 33
Dieldrin ND 320 ug/kg 24
4,4'-DDE ND 320 ug/kg 19
Endrin ND 320 ug/kg 25
Endrin ketone ND 320 ug/kg 37
Endrin aldehyde ND 320 ug/kg 40
Endosulfan II ND 320 ug/kg 73
4,4'-DDD 870 320 ug/kgq 28
Endosulfan sulfate ND 320 ug/kg 51
4,4'-DDT ND 320 ug/kg 43
Methoxychlor ND 630 ug/kg 130
alpha-Chlordane ND 320 ug/kg 20
gamma-Chlordane ND 320 ug/kg 32
Toxaphene ND w 13000 ug/kg 2200

PERCENT RECOVERY

SURROGATE RECOVERY LIMITS
Tetrachloro-m-xylene NC,DIL {45 - 130}
Decachlorobiphenyl NC,DIL (45 - 130)
NOTE(S) :

NC The recovery and/or RPD were not calculared,
DIL The concenuration is estimated or not reported due w dilution or the presence of imerfering analytes.
Results and reporting limits have been adjusted for dry weight.
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Tetra Tech EM,

Inc

Client Sample ID: SD-06

GC Semivolatiles

Lot-Sample #...: C9D090311-006 Work Order #...: KOWLM1AD Matrix.._ .......: SOLID
Date Sampled...: 04/08/09 Date Received..: 04/09/09 MS Run #._...... : 5111020
Prep Date......: 04/21/09 Analysis Date..: 04/23/05
Prep Batch #...: 5111038 Analysis Time..: 20:16
Dilution Factor: 25 Initial Wgt/vol: 15 g Final Wgt/vol..: 10 mL
¥ Moisture..... : 90 Analyst ID..... T 402331 Instrument ID..: C/D
Method.........: SWB46 BO21A

REPORTING
PARAMETER RESULT LIMIT UNITS MDL
alpha-BHC KD J 4z0 ug/kg 62
beta-BHC ND 420 ug/kg 4g
delta-BHC ND 420 ug/kg 43
gamma-BHC (Lindane) ND 420 ug/kg 57
Heptachlor ND 420 ug/kg 52
Aldrin ND 420 ug/kg 44
Heptachlor epoxide ND 420 ug/kg 41
Endosulfan I ND 420 ug/kg 43
Dieldrin ND 420 ug/kg 30
4,4'-DDE ND 420 ug/kg 25
Endrin ND 420 ug/kg 33
Endrin ketone ND 420 ug/kg 48
Endrin aldehyde KD 420 ug/kg 52
Endosulfan II ND 420 ug/kg 94
4,4'-DDD ND 420 ug/kg 37
Endosulfan sulfate ND 420 ug/kg 66
4,4'-DDT ND 420 ug/kg 56
Methoxychlor ND 810 ug/kg 170
alpha-Chlordane ND 420 ug/kg 25
gamma-Chlordane ND 420 ug/kg 42
Toxaphene KD 16000 ug/kg 2800

PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
Tetrachloro-m-xylene NC,DIL {45 - 130)
Decachlorobiphenyl NC,DIL (45 - 130)
NOTE(S) :
NC The recovery and/or RPD were not caleulated.
DIL The concentration is estimated or not reported due 10 dilubon or the presence of interfering analytes.
Results and reporting limits have been adjusted for dry weight.
31 (1 - 98)
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Tetra Tech EM, Inc
Client Sample ID: SD-02

GC Semivolatiles

Lot-Sample #.._..: C%D090311-002 Work Order #...: KSWLH1AE Matrix.........: SOLID
bate Sampled...: 04/08/09 Date Received..: 04/09/09 MS Runr #....... : 9111021
Prep Date......: 04/21/09 Analysis Date..: 04/27/09
Prep Batch #...: 9111039 2Analysis Time..: 18:59
Dilution Factor: 0.5 Initial Wgt/vol: 15 g Fipal Wgt/vol..: 10 mL
¥ Moisture.....: 87 Analyst ID.....: 001797 Instrument ID..: 5/T

Method.........: SW846 8082

REPORTING

PARAMETER RESULT LIMIT UNITS MDTL,
Aroclor 1016 ND J 63 ug/kg 9.4
Aroclor 1221 ND 63 ug/kyg 12
Aroclor 1232 ND 63 ug/kg 11
Aroclor 1242 ND 63 ug/kg 10
Aroclor 1248 ND 63 ug/kg 6.0
Aroclor 1254 ND £3 ug/kg 9.0
Arcclor 1260 ND 63 ug/kg 9.0

PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
Tetrachloro-m-xylene 100 {35 - 140)
Decachlorobiphenyl 95 {35 - 140)
NOTE(S) :

Results and reporting limits have been adjusted for dry weight.
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Tetra Tech EM, Inc
Client Sample ID: SD-06

GC Semivolatiles

Lot-Sample #...: C9D090311-006 Work Order #...: KSWLM1AE Matrix..._.....: SOLID
Date Sampled...: 04/08/09 Date Received..: 04/09/09 MS Run #.......: 9111021
Prep Date......: 04/21/09 Analysis Date..: 04/27/09
Prep Batch #...: 9111039 Analysis Time..: 20:10
Diluticon Pactor: 0.5 Initial Wgt/Vol: 15 g Final Wgt/Vol..: 10 mL
¥ Moisture.....: 30 Analyst ID.....: 001797 Instrument ID..: S/T

Method.........: SWB46 8082

REPORTING

PARAMETER RESULT LIMIT UNITS MDL
Aroclor 1016 ND J 82 ug/kg 12
Aroclor 1221 ND B2 ug/kg 16
Aroclor 1232 ND 82 ug/kg 14
Aroclor 1242 ND B2 ug/kg 13
Aroclor 1248 ND B2 ug/kg 7.7
Aroclor 1254 ND B2 ug/kg 12
Aroclor 1260 ND B2 ug/kg 1z

PERCENT RECOVERY
SURRCGATE RECOVERY LIMITS
Tetrachloro-m-xylene 104 (35 - 140)
Decachlorobiphenyl 99 (35 - 140)

NOTE(S) :
Results and reporting limits have been adjusted for dry weight.
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Tetra Tech EM, Inc
Client Sample ID: SD-01

TOTAL Metals

Lot-Sample #...: CSD090311-001 Matrix....... : SOLID
Date Sampled...: 04/08/09 Date Received..: 04/09/09
§ Moisture.....: 91

REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHQD ANALYSIS DATE ORDER #

Prep Batch #...: 9120063

Cadmium 0.023 0.012 umoles/gm EPA SEM 04/30-05/01/09 K9WLF1AD
Dilution Factor: 1 Analysis Time..: 00:00 Rnalyst ID,.... : 022952
Instrument ID..: TRACEICP MS Run #......0: MDL............: 0.00040
Copper 0.97 8 J 22.1 umoles/gm EPA SEM 04/30-05/01/09 KSWLF1AC
Dilution Facter: 1 Analysig Time..: 00:00 Analyst ID.....: 022952
Instrument ID..: TRACEICF MS Run #.......: MDL............: 0.0097
Nickel 0.27 J 0.19 umoles/gm EPA SEM 04/30-05/01/09 KSWLF1AF
Dilution Factor: 1 Analysis Time..: 00:00 Analyst ID.....: 022952
Instrument ID..: TRACEICP MS Run #.......: MDL............: 0.0054
Lead 1.1 J 0.0080 umoles/qgm EPA SEM 04/30-05/01/09 K9IWLF1AG
Dilution Factor: 1 Analysis Time..: 00:00 Analyst ID.....: 022952
Instrument ID..: TRACEICP MS Run #.......: MDL............: 0.0026
Zinc 12.4 J 0.42 umoles/qgm EPA SEM 04/30-05/01/09 K9WLF1AH
Dilution Factor: 1 Analysis Time..: 00:00 Analyst ID.....: 022952
Instrument ID..: TRACEICP MS Run #.......: MDL............: €.031

Prep Batch #...: 9120148

Mercury ND J 0.00069 umoles/gm EPA SEM 04/30/09 KSWLF1AE
Dilution Factor: 1 Analysis Time..: 00:00 Analyst ID.....: 403938
Instrument ID.,: HGHYDRA MS Run #.......: MDL............: 0,000072
NOTE(S) :

Results and reporting limits have been adjusted for dry weight.
B Estimated result. Result is less than RL.,

C9D090131 48 (1 - 98)
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Tetra Tech EM, Inc
Client Sample ID: SD-02

TOTAL Metals

Lot-Sample #...: C9D090311-002 Matrix....... : SCLID
Date Sampled...: 04/08/09 Date Received..: 04/09/09
% Moisture.....: 87

REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANARLYSIS DATE ORDER #

Prep Batch #...: 9120063

Cadmium 0.026 J 0.0084 umoles/gm EPA SEM 04/30—05/01/09 K9WLH1AH
Dilution Factor: 1 Analyais Time..: 00:00 Analyst ID.....: 022952
Instrument ID..: TRACEICP MS Run #.......: MDL..,.........: 0.00027
Copper 1.0 B ] 15.3 umoles/gm EPA SEM 04/30-05/01/09 KIWLHI1AG
Dilution Factor: 1 Analysis Time..: 00:00 Analyst ID..... : 022952
Instrument ID..: TRACEICP MS Run #.......: MDL.......,....: 0.0067
Nickel 0.25 J 0.13 umoles/gm EPA SEM 04/30—05/01/09 K9WLH1AK
Dilution Factor: 1 Analysis Time..: 00:00 Analyst ID.....: 022952
Instrument ID..: TRACEICP MS Run $#.......: MDL.........,..: 0.0037
Lead 1.4 J 0.0055 umoles/gm EPA SEM 04/30-05/01/09 K9WLH1AlL,
Dilutien Factor: 1 Analysis Time,.: 00:00 Analyat ID.....: 022952
Instrument ID..: TRACEICF MS Run #.......: MDL............: 0.0018
Zinc 13.8 J 0.29 umoles/gm EPA SEM 04/30—05/01/09 K9WLH1AM
Dilution Factor: 1 Analysis Time..: 00:00 Analyst ID...,..: 022952
Instrument ID..: TRACEICP MS Run #.......: MDL............ : 0.021
Prep Batch #...: 9120148
Mercury ND J 0.00047 umoles/gm EPA SEM 04/30/09 KO9WLH1AJ
Dilution Factor: 1 Analysis Time..: 00:00 Analyst ID.....: 403938
Instrument ID..: HGHYDRA MS Run #.......: MDL............: 0.000049
NOTE (S) :

Results and reporting limits have been adjusted for dry weight.
B Estimated result. Result is less than RL.
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Tetra Tech EM, Inc
Client Sample ID: SD-03

TOTAL Metals

Lot-Sample #...: C9D090311-003 Matrix.......: SOLID
Date Sampled...: 04/08/09 Date Received..: 04/09/09
% Moisture.....: 66

REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOQD ANAILYSTS DATE ORDER #

Prep Batch #...: 9120063

Cadmium 0.0045 0.0033 umoles/gm EPA SEM 04/30-05/01/09 K9WLJLAD
Dilution Factor: 1 Analysis Time..: 00:00 Analyst ID...,, : 022952
Instrument ID..: TRACEICFP MS Run #.......: MDL............: 0.00011
Copper 0.22 B J 6.0 umoles/gm EPA SEM 04/30-05/01/09 R9WLJI1AC
Dilution Factor: 1 Analysis Time..: 00:00 Analyst ID..... :+ 022952
Instrument ID..: TRACEICF MS Run #.......: MDL............: 0.0026
Nickel 0.099 0.051 umocles/gm EPA SEM 04/30-05/01/09 K9WLJ1AF
Dilution Factor: 1 Analysis Time..: 00:00 Analyst ID.....: 022952
Ingtrument ID..: TRACEICP MS Run #.......: MDL............: 0.0015
Lead 0.14 0.0021 umoles/gm EPA SEM 04/30-05/01/09 R9WNLJILAG
Dilution Factor: 1 Analysie Time..: 00:00 Analyst ID.....: 022952
Instrument ID..: TRACEICF MS Runm #.......: MDL...........,: 0.00071
Zinc 2.6 0.11 umoles/gm EPA SEM 04/30-05/01/09 K9WLJ1AH
Dilution Factor: 1 Analyais Time..: 00:00 Analyst ID..... : 022952
Instrument ID..: TRACEICP MS Run #.......: MDL............: 0,0084
Prep Batch #...: 9120148
Mercury ND 0.00018 umoles/gm EPA SEM 04/30/09 K9WLJ1AE
Dilution Factor: 1 Analysis Time..: 00:00 Analyst ID.....: 403938
Instrument ID..: HGHYDRA MS Run #......, : MDL............ : 0.000019
NOTE (S) -

Results and reporting limits have been adjusted for dry weight.
B Estimated result. Result is less than RL.
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Tetra Tech EM, Inc
Client Sample ID: SD-04

TOTAL Metals

Lot-Sample #...: C9D0903211-004 Matrix.......: SOLID
Date Sampled...: 04/08/09 Date Received..: 04/0%/09
¥ Moisture.....: 78

REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANATLYSIS DATE ORDER #

Prep Batch #...: 9120063

Cadmium 0.0097 0.0051 umoles/gm EPA SEM 04/30—05/01/09 K9WLK1AD
Dilution Facter: 1 Analysis Time..: 00:00 Analyst ID.....: 022952
Instrument ID..: TRACEICP MS Run #.......: MDL,...........: 0.00016
Copper 0.62 B J 9.2 umoles/gm EPA SEM 04/30-05/01/09 K9WLKLAC
Dilution Factor: 1 Analysis Time..: 00:00 Analyst ID.....: D22952
Instrument ID..: TRACEICP MS Run #.......: MDL............: 0.0040
Nickel 0.32 J 0.078 umoles/gm EPA SEM 04/30—05/01/09 K9WLK1AF
Dilution Factor: 1 Analysig Time..: 00:00 Analyst ID.....: 022952
Instrument ID..: TRACEICP MS Run #.......: MDL............: 0,0022
Lead 0.34 J 0.0033 umoles/qm EPA SEM 04/30—05/01/09 KSWLK1AG
Dilution Factor: 1 Analysis Time,.: 00:00 Analygt ID.....: 022952
Instrument ID..: TRACEICP MS Run #.......: MDL............: 0.0011
Zinc 5.1 J 0.17 umoles/gm EPA SEM 04/30—05/01/09 K9WLK1AH
Dilution Factor: 1 Analysis Time..: 00:00 Analyst ID.....: 022952
Instrument ID..: TRACEICP MS Run #....... : MDL............ : 0.013

Prep Batch #...: 9120148

Mercury ND 0.00028 umoles/gm EPA SEM 04/30/09 KO9WLK1AE
Dilution Factor: 1 Analysis Time..: 00:00 Analyst ID...., 1 403938
Instrument ID..: HGHYDRA MS Run #.......: MDL............: 0.000030
NOTE (S) -

Results and reporting limits have been adjusted for dry weight.
B Estimated result. Result is less than RL.
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Tetra Tech EM, Inc
Client Sample ID: SD-05

TOTAL Metals

Lot-Sample #...: C9D090311-005 Matrix.......: S0LID
Date Sampled...: 04/08/09 Date Received..: 04/09/09
¥ Moisture.....: B85
REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSTIS DATE ORDER #
Prep Batch #...: 9120063
Cadmium 0.0099 0.0073 umoles/gm EPA SEM 04/30-05/01/09 K9WLL1AD
Dilution Factor: 1 Analysis Time..: GQ:00 Analyst ID..... : 022952
Instrument ID..: TRACEICP MS Run #....... : MDL............: 0.00024
Copper 0.61 B 13.2 umoles/gm EPA SEM 04/30-05/01/09 RK9WLL1AC
Dilutieon Pactor: 1 Analysis Time..: 00:00 Analyst ID.....: 022952
Instrument ID..: TRACEICF MS Run #....... : MDL............: 0.0058
Nickel 0.26 0.11 umoles/gm EPA SEM 04/30-05/01/09 K9WLL1AF
Dilution Factor: 1 Analysis Time,.: 00:00 Analyst ID.....: 022952
Instrument ID..: TRACEICP MS Run #....... : MDL............: ¢.0032
Lead 0.32 0.0048 umoles/gm EPA SEM 04/30-05/01/09 K9WLL1AG
Dilution Factor: 1 Analysis Time..: 00:00 Analyst ID.....: 022952
Ingtrument ID..: TRACEICP MS Run #....... : MDL............: 0.0016
Zinc 6.0 0.25 umoles/gm EPA SEM 04/30-05/01/09 K9WLL1AH
Dilution Factor: 1 Analysis Time..: 00:00 Analyst ID.....: D22952
Instrument ID..: TRACEICP MS Run #....... : MDL..........,.: 0.019
Prep Batch #...: 92120148
Mercury ND 0.00041 umoles/gm EPA SEM 04/30/09 K9WLL1ARE
Dilution Factor: 1 Analysis Time..: 00:00 Analyst ID...,.: 403938
Instrument ID..: HGHEYDRA MS Run #....... : MDL............: 0.000043
NOTE({S) :
Results and reporting limits have been adjusted for dry weight.
B Estimated result. Result is less than RL.
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Tetra Tech EM, Inc
Client Sample ID: SD-06

TOTAL Metals

Lot-Sample #...: C9D090311-006 Matrix.......: SOLID
Date Sampled...: 04/08/09 Date Received..: 04/09/09
% Moisture.....: 90
REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ARALYSIS DATE ORDER #
Prep Batch #...: 9120063
Cadmium 0.01s J 0.011 umcles/gm EPA SEM 04/30-05/01/09 K9WLMLAH
Dilution Factor: 1 Analysis Time..: 00:00 Analyst ID.....: 022952
Instrument ID..: TRACEICP MS Run #....... : MDL............ : 0,00035
Copper 0.71 8 19.7 umoles/gm EPA SEM 04/30-05/01/09 KIWLMI1AG
Dilution Factor: 1 Analysig Time..: 00:00 Analyst ID.....: 022952
Instrument ID,.: TRACEICP M5 Runm #.......: MDL............: 0.0087
Nickel 0.21 0.17 umoles/gm EPA SEM 04/30-05/01/09 K9WLM1AK
Dilution Factor: 1 Analysis Time..: 00:00 Analyst ID....,: 022952
Instrument ID..: TRACEICP MS Run #.......: MDL............: 0.0048
Lead 0.64 J 0.0071 umoles/gm EPA SEM 04/30—05/01/09 K9WLM1AL
Dilution Factor: 1 Analysis Time..: 00:00 Analyst ID...,,. : 022952
Instrument ID..: TRACEICF MS Run #.......: MDL............: 0.0023
Zinc 9.3 J 0.38 umoles/gm EPA SEM 04/30-05/01/09 K9WLM1AM
Dilution Facter: 1 Analysis Time..: 00:00 Analyst ID.....: 022952
Instrument ID..: TRACEICP MS Run #.......: MDL............: 0.028
Prep Batch #...: 9120148
Mercury ND J 0.00061 umcles/gm EPA SEM 04/30/09 K9WLM1AJ
Dilution Factor: 1 Analysis Time..: 00:00 Analyst ID.....: 403938
Instrument ID..: HGHYDRA MS Run #....... H MDL............: 0.000064
NOTE(S) :

Results and reporting limits have been adjusted for dry weight,
B Estimated result. Result is less than RL.
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Tetra Tech EM, Imc

Client Sample ID: SW-01

TOTAL Metals

Lot-Sample #...: C9D090311-007 Matrix.......: WATER
Date Sampled...: 04/08/09 Date Receiwved..: 04/09/09
REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANATYSTS DATE ORDER #
Prep Batch #...: 2117204
Silver ND 1.0 ug/L S5W846 6020 04/27—05/04/09 KSWLN1AD
Dilution Factor: 1 Analysig Time..: 12:17 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #......,: 9117121 MDL............: 0.077
Arsenic 2.4 1.0 ug/L SWB46 6020 04/27-05/04/09 R9IWLN1AR
Dilution Factor: 1 Analysis Time..: 12:17 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............: 0.14
Barium 62.9 10.0 ug/L SWB46 6020 04/27-05/04/09 KIWLNLAF
Dilution Factor: 1 Analysis Time..: 12:17 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............ : 0.076
Beryllium ND 1.0 ug/L SWB46 6020 04/27-05/04/09 KOWLN1AG
Dilution Factor: 1 Analysis Time..: 12:17 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............: 0.068
Boron 298 5.0 ug/L SW846 6020 04/27-05/04/09 KOWLN1AH
Dilution Factor: 1 Analysis Time..: 12:17 Analyst ID.....: 400149
Ingtrument ID..: ICPMS2 MS Run #.......: %117121 MDL............: 0.42
Cadmium ND 1.0 ug/L SW846 6020 04/27-05/04/09 K9WLN1AJ
Dilution Factor: 1 Analysig Time..: 12:17 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............: 0.11
Chromium 4.9 J 2.0 ug/L 5WB46 6020 04/27-05/04/09 XK9WLNLAK
Dilution Factor: 1 Analysis Time..: 12:17 Analyst ID...., : 400148
Instrument ID..: ICEMS2 M8 Run #.......: §S117121 MDL............: 0,11
Copper 2.7 F 2.0 ug/L SWB46 6020 04/27-05/04/09 XK9WLN1AL
Dilution Factor: 1 Analysig Time..: 12:17 Analyst ID.....: 400149
Instrqment ID..: ICPMS2 MS Run #.......: 9117121 MDL............: 0.1l4
Iron 2220 50.0 ug/L 5W846 6020 04/27-05/04/09 K9WLN1AM
Dilution Factor: 1 Analysis Time..: 12:17 Analyst ID...,,: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL,...........: 7.4
{(Continued on next page)
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Tetra Tech EM, Inc

Client Sample ID: SW-01

TOTAL Metals

Lot-Sample #...: CSD090211-007 Matrix......... : WATER
REPORTING PREPARATION- WORK
PARARMETER RESULT LIMIT UNITS METHCD ANALYSIS DATE ORDER #
Manganese 315 0.50 ug/L 5W846 6020 04/27-05/04/09 K9WIN1AN
Dilution Factor: 1 Analysis Time..: 12:17 Analyst ID..,.. ¢ 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............: 0.047
Nickel 4.4 1.0 ug/L 5W846 6020 04/27—05/04/09 E9WLN1AP
Dilution Factor: 1 Analysig Time..: 12:17 Analyst ID.....: 400149
Instrument ID,.: ICPMS2 MS Run #.......: 9117121 MDL,...........: 0.073
Lead 8.2 1.0 ug/L SWB4a6 6020 04/27-05/04/09 KSWLN1AQ
Dilution Factor: 1 Analysis Time..: 12:17 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............: 0,020
Antimony 0.90 8 J 2.0 ug/L SwWB46 6020 04/27-05/04/09 K9IWLN1AR
Dilution Factor: 1 Analysis Time.,.,: 12:17 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............: 0.047
Selenium 50 -+ 8,3 UB 5.0 ug/L SW846 6020 04/27-05/04/09 KSWLN1AT
Diluticn Factor: 1 Analysis Time,.: 12:17 Analyst ID.....: 4001495
Instrument ID..: ICPMS2 MS Run #.......: 2117121 MDL............: 0.21
Thallium 0.12 B 1.0 ug/L SWB46 6020 04/27—05/04/09 K9WLN1AD
Dilution Factor: 1 Analysis Time..: 12:17 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......,: 9117121 MDL............: 0,018
Zinc 22.4 5.0 ug/L 5W846 6020 04/27—05/04/09 KOSWLN1AV
Dilution Factor: 1 Analysis Time..: 12:17 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............: 0.60
Prep Batch #...: 91195027
Mercury ND 0.20 ug/L SWB46 7470A 04/29/09 KSWLN1AW
Dilution Factor: 1 Analysis Time..: 09:29 Analyst ID.....: 031043
Instrument ID..: HGHYDRA MS Run #.......: 9119014 MDL............: 0.038
NOTE(S) :
] Meihod blank contamination, The associated method blank contains the target analyte at a reportabie level.
B Estimated result. Result is less than RL
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Tetra Tech EM, Inc

Client Sample ID: SW-02

TOTAL Metals

Lot-Sample #...: C9D090311-008 Matrix.......: WATER
Date Sampled...: 04/08/09 Date Received..: 04/09/09
REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #
Prep Batch #...: 9117204
Silver ND 1.0 ug/L 5W846 6020 04/27-05/04/09 K9WMJILAD
Dilution Factor: 1 Analysis Time..: 12:22 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............: 0.077
Arsenic 1.6 1.0 ug/L SW846 6020 04/27-05/04/09 K9WMI1AE
Dilution Factor; 1 Analysis Time..: 12:22 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL,.........,.: 0,14
Barium 61.2 10.0 ug/L SW846 6020 04/27—05/04/09 E9WMJI1AF
Dilution Factor: 1 Analysis Time..: 12:22 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL.,........... + 0.076
Beryllium ND 1.0 ug/L SwWB4e 6020 04/27-05/04/09 K9WMJI1AG
Dilution Factor: 1 Analysis Time,.: 12:22 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL.........,..: 0.068
Boron 299 5.0 ug/L 5W846 6020 04/27-05/04/09 K9WMJI1AH
Dilution Factor: 1 Analysis Time..: 12:22 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............: 0.42
Cadmium ND 1.0 ug/L SW846 6020 04/27~05/04/09 KOWMJI1AJ
Dilution Factor: 1 Analysis Time..: 12:22 Analyst ID....,.: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............: 0.11
Chromium 5.5 7 2.0 ug/L SW846 6020 04/27-05/04/09 R9WMI1AK
Dilution Factor: 1 Analysis Time..: 12:22 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......,: 9117121 MDL............ 1 0.11
Copper 1.8-B,3 2.0 ug/L SWB46 6020 04/27-05/04/09 K9WMI1AL
Dilution Factor: 1 Rnalygis Time..: 12:22 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............: 0.14
Iron 1970 50.0 ug/L 5W846 6020 04/27-05/04/09 K9WMI1AM
Dilution Factor: 1 Analysis Time..: 12:22 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............: 7.4
(Continued on next page)
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Tetra Tech EM, Inc
Client Sample ID: SW-02

TOTAL Metals

Lot-Sample #...: C9D090311-008 Matrix._.......: WATER
REPCRTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANATLYSIS DATE OQRDER #
Manganese 312 0.50 ug/L SWB46 6020 04/27-05/04/09 KSWMJI1AN
Dilution Factor: 1 Analysis'Time..: 12:22 Analyst ID.....: 400149
Ingtrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............: 0,047
Nickel 3.8 1.0 ug/L SWB46 6020 04/27—05/04/09 K9WMJ1AP
Dilution Factor: 1 Analysis Time..: 12:22 Analyst ID.....: 400149
Instrument ID..: ICEMS2 MS Run #.......: 9117121 MDL............: 0.073
Lead 7.1 1.0 ug/L SWB46 6020 04/27-05/04/09 KSWMJI1AQ
Dilution Factor: 1 Analysis Time..: 12:22 Analyst ID....,. : 400149
Instrument ID..: ICPMS2 MS Run #.......,: 9117121 MDL...........,: 0.020
Antimony 0.82 8 J 2.0 ug/L SwWB46 6020 04/27-05/04/09 K9WMILAR
Dilution Factor: 1 Analysis Time..: 12:22 Bnalyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............: 0.047
Selenium 5.0 F38ag UB 5.0 ug/L SWB46 6020 04/27-05/04/09 K9WMI1AT
Dilution Factor: 1 Analysis Time..: 12:22 Analyst ID.....: 400149
Ingtrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............: 0.21
Thallium 0.074a B J 1.0 ug/L SWB46 6020 04/27-05/04/09 KSWMIT1AU
Dilution Factor: 1 Analysis Time..: 12:22 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............: 0,018
Zinc 19.6 5.0 ug/L SWB46 6020 04/27-05/04/09 K9WMJ1AV
Dilution Factor: 1 Analysis Time..: 12:22 Analyst ID....,: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............: 0.60

Prep Batch #...: 2119027

Mercury ND 0.20 ug/L SwWs4de 7470A 04/29/09 KOWMI1AW
Dilution Factor: 1 Analysis Time..: 09:31 Analyst ID.....: 031043
Instrument ID..: HGHYDRA MS Run #.......: 9119014 MDL............: 0.038
NOTE(S) :

J Method blank conamination. The associated method blank contains the wrget analyte at a reportable level.
B Estimated result. Result is iess than RL.
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Tetra Tech EM, Inc

Client Sample ID: SW-03

TOTAL Metals

Lot-Sample #...: CSD090311-009 Matrix....... : WATER
Date Sampled...: 04/08/09 Date Received..: 04/09/09
REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSTS DATE ORDER #
Prep Batch #...: 9117204
Silver ND 1.0 ug/L SWB46 6020 04/27-05/04/09 KOWMK1AD
Dilution Factor: 1 Analysis Time..: 12:26 Anmalyst ID...,, : 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............: 0.077
Arsenic 1.9 1.0 ug/L SW846 6020 04/27-05/04/09 K9WMKIAR
Dilution Facteor: 1 Analysis Time..: 12:26 Analyst ID..... : 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............: 0.14
Barium 57.4 10.0 ug/L SW846 6020 04/27-05/04/09 K9WMKIAF
Dilution Factor: 1 Analysig Time 12:26 Analyst ID..... ¢ 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............: 0.076
Beryllium ND 1.0 ug/L SWB46 6020 04/27-05/04/09 KSWMK1AG
Dilution Factor: 1 Analysis Time..: 12:26 Analyst ID,.... : 400149
Ingtrument ID..: ICPMS2 MS Run #......,: 9117121 MDL...........,.: 0.068
Boron 317 5.0 ug/L SWB46 6020 04/27-05/04/09 K9WMK1AH
Dilution Factor: 1 Analysig Time,.: 12:26 Analyst ID..... : 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............: 0.42
Cadmium ND 1.0 ug/L SW846 6020 04/27-05/04/09 KOWMKLAJ
Diluticn Factor: 1 Analysis Time..: 12:26 Analyst ID..... : 400149
Ingtrument ID,..: ICPMS2 MS Run #.......: 9117121 MDL............: 0.11
Chromium 5.3 F 2.0 ug/L SWB46 6020 04/27-05/04/09 KOWMKI1AK
Dilution Factor: 1 Analysis Time..: 12:26 Analyst ID..... : 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............: 0.11
Copper 1.6 B, J 2.0 ug/L SW846 6020 04/27-05/04/09 K9YWMK1AL
Dilution Factor: 1 Analysis Time,.: 12:26 Analyst ID..... : 400149
Instrument ID,.: ICPMS2 MS Run #.......: 9117121 MDL..,.........: 0.14
Iron 1270 50.0 ug/L 5WB46 6020 04/27-05/04/09 KSWMK1AM
Dilution Factor: 1 Analysis Time..: 12:26 Analyst ID...,. : 400149
Ingtrument ID,.: ICPMS2 MS Run #.......: 9117121 MDL............: 7.4
{(Continued on next page)
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Tetra Tech EM, Inc
Client Sample ID: SW-03

TOTAL Metals

Lot-Sample #...: C9D090311-009 Matrix.........: WATER
REPORTING PREPARATION- WORK
PARBMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #
Manganese 303 0.50 ug/L SW846 6020 04/27-05/04/09 KSWMK1AN
Dilution Factor: 1 Analysis Time..: 12:26 Analyst ID.....: 40014%
Instrument ID..: ICPMS2 MS Run #....... : 9117121 MDL,...........: 0.047
Nickel 3.8 1.0 ug/L 5WB4e6 6020 04/27-05/04/09 K9WMELAP
Dilution Factor: 1 Analysis Time..: 12:26 Analyst ID.....: 4001489
Instrument ID..: ICPMS2 MS Run #....... : 9117121 MDL............: 0.073
Lead 3.3 1.0 ug/L 5WB46 6020 04/27-05/04/09 FK9WMK1AQ
Dilution Factor: 1 Analysig Time..: 12:26 Analyst ID.....: 400149
Instrument ID..: ICPMS52 MS Run #.......: 9117121 MDL............: 0.020
Antimony 0.71 B- J 2.0 ug/L 5WB46 6020 04/27-05/04/09 RIWMK1AR
Dilution Factor: 1 Analysis Time..: 12:26 Analyst ID..... : 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............: 0.047
Selenium 50 3428, UB 5.0 ug/L SWB46 6020 04/27-05/04/09 R9WMK1AT
Dilution Factor: 1 Analysis Time..: 12:26 Analyst ID....,: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............: 0.21
Thallium c.c4a1 B J 1.0 ug/L SWB46 6020 04/27-05/04/09 R9WMK1AD
Dilution Factor: 1 Analysis Time..: 12:26 Analyst ID.....: 400149
Instrument ID..: ICEMS2 MS Run #......, s 9117121 MDL..........,.. : 0.018
Zinc 9.5 5.0 ug/L SWB846 6020 04/27—05/04/09 K9WMK1AV
Lilution Factor: 1 Analysis Time..: 12:26 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL,...........: 0.60

Prep Batch #...: 9119027

Mercury ND 0.20 ug/L SW846 7470A 04/29/09 KSWMK1AW
Dilution Factor: 1 Rnalysais Time..: 09:32 Analyst ID.....: 031043
Instrument ID..: HGHYDRA MS Run #.......: 9115014 MDL............: 0.038
NOTE (S) -

J Method blank contamination. The associated method blank contains the target analyte at a reportable level.
B Estimated result. Result is less than RL.
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Tetra Tech EM, Inc

Client Sample ID: SW-04

TOTAL Metals

Lot-Sample #...: C9D090311-010 Matrix......_: WATER
Date Sampled...: 04/08/09 Date Received..: 04/09/09
REPORTING DPREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #
Prep Batch ##...: 9117204
Silver ND 1.0 ug/L SWB46 6020 04/27-05/04/09 K9WML1AD
Dilution Factor: 1 Analysis Time..: 12:44 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............ 0.077
Arsenic 2.1 1.0 ug/L SW846 6020 04/27-05/04/09 K9WML1AE
Dilution Factor: 1 Analysis Time..: 12:44 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............: 0.14
Barium 66.4 10.0 ug/L 5W846 6020 04/27-05/04/09 KSWML1AF
Dilution Factor: 1 Analysis Time..: 12:44 Analyst ID..... : 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............ : 0.076
Beryllium 0.076  J 1.0 ug/L SW846 6020 04/27-05/04/09 K9WML1AG
Dilution Factor: 1 Analysis Time,.: 12:44 Analyst ID..... : 400149
Instrument ID..: ICFMS2 MS Run #.......: 9117121 MDL............ : 0.068
Boron 334 5.0 ug/L SW846 6020 04/27-05/04/09 K9WML1AH
Dilution Factor: 1 Analysis Time..: 12:44 Analyst ID..... : 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............ : 0.42
Cadmium ND 1.0 ug/L SWB46 6020 04/27-05/04/09 KIWMLLAJ
Dilution Factor: 1 Analysis Time..: 12:44 BAnalyst ID..... : 400149
Instrument ID,.: ICPMS2 M5 Run #......,: 9117121 MDL............ : 0.11
Chromium 5.1 4d 2.0 ug/L 5WB46 6020 04/27-05/04/09 K9WML1AK
Dilution Factor: 1 Analysis Time..: 12:44 Analyst ID..... : 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............ : 0.11
Copper 2.6 F 2.0 ug/L SWB46 6020 04/27-05/04/09 KSWML1AL
Diluticon Factor: 1 Analysis Time..: 12:44 Analyst ID..... : 400149
Instrument ID,.: ICPMS2 M5 Run #.......: 9117121 MDL........,... : 0.14
Iron 1810 50.0 ug/L 5W846 6020 04/27-05/04/09 K9WML1AM
Dilution Factor: 1 Analysis Time..: 12:44 Analyst ID..... : 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............ 2 7.4
{Continued on next page}
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Tetra Tech EM, Inc

Client Sample ID: SW-04

TOTAL Metals

Lot-Sample #...: C9D050311-010 Matrix.........: WATER
REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #
Manganese 277 0.50 ug/L SWB46 6020 04/27—05/04/09 KSWML1AN
Dilution Factor: 1 Analysis Time..: 12:44 Analyst ID,.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL.,..........: 0.047
Nickel 4.9 1.0 ug/L SWB46 6020 04/27—05/04/09 K9WML1AP
Dilution Factor: 1 Analysis Time..: 12:44 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............ : 0.073
Lead 5.4 1.0 ug/L SWB46 6020 04/27—05/04/09 K9WML1AQ
Dilution Factor: 1 Analysis Time,,: 12:44 Analyst ID..... : 400149
Instrument ID.,: ICPMS2 MS Run #......,.: 9117121 MDL............: 0.020
Antimony 1.5 8 J 2.0 ug/L SW846 6020 04/27—05/04/09 K9WML1AR
Dilution Factor: 1 Analysis Time..: 12:44 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............: 0.047
Selenium 1.7 ﬁ;& J 5.0 ug/L SWB46 6020 04/27—05/04/09 KSWML1AT
Dilution Factor: 1 Analysis Time..: 12:44 Analyst ID.....: 400149
Instrument ID..: ICPMS2 ME Run #..,.....: 9117121 MDL.,..........: 0.21
Thallium 1.0 0478 UB 1.0 ug/L SWB46 6020 04/27-05/04/09 K9WML1AD
Dilution Factor: 1 Analysis Time..: 12:44 Analyst ID....,: 400149
Ingtrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............: 0.018
Zinc 13.9 5.0 ug/L 5We46 6020 04/27—05/04/09 K9WML 1AV
Dilution Factor: 1 Analysis Time..: 12:44 Analyst ID,.... : 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............: 0.60
Prep Batch #...: 911%027
Mercury ND 0.20 ug/L SWB46 7470A 04/29/09 K9WML 1AW
Dilution Factor: 1 Analysis Time..: 09:34 Analyst ID.....: 031043
Instrument ID..: HGHYDRA MS Run #.......: 9119014 MDL............ : 0.038
ROTE(S) :
B Estimated result, Result is less than RL,
] Method blank contamination. The associated method blank contains the larget analyte at a reportable level,
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Tetra Tech EM, Inc
Client Sample ID: SW-05

TOTAL Metals

Lot-Sample #...: CSD0%0311-011 Matrix.._.....: WATER
Date Sampled...: 04/08/09 Date Received..: 04/09/09
REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #
Prep Batch #...: 9117204
Silver ND 1.0 ug/L SW846 6020 04/27-05/04/09 K9WMMI1AD
Dilution Factor: 1 Analypis Time..: 12:48 Analyst ID...., : 400149
Instrument ID..: ICPMS2 MS Run #....... : 9117121 MDL............: 0.077
Arsenic 1.4 1.0 ug/L SwB46 6020 04/27—05/04/09 EKSWMM1AE
Dilution Factor: 1 Analysis Time..: 12:48 Analyst ID...,,: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............: 0.14
Barium 69.9 10.0 ug/L 5W846 6020 04/27-05/04/09 E9WMMI1AF
Dilution Factor: 1 Analysis Time..: 12:48 Analyst ID..... : 400149
Inatrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............ : 0.076
Beryllium ND 1.0 ug/L SW846 6020 04/27—05/04/09 KSWMM1AG
Dilution Factor: 1 Analysis Time..: 12:48 Analyst ID.....: 400149
Instrument ID,.: ICPMS2 MS Run #.......: 9117121 MDL............: 0.068
Boron 372 5.0 ug/L 5WB46 6020 04/27—05/04/09 K9WMM1AH
Dilution Factor: 1 Analysis Time.,: 12:48 Analyst ID.....: 40014%
Instrument ID..: ICPMS2 MS Run #.......: 8117121 MDL............: 0.42
Cadmium ND 1.0 ug/L SWB4e6 6020 04/27-05/04/09 K9WMMI1AJ
Dilution Factor: 1 Analysis Time,.: 12:48 Analyst ID..... : 400149
Instrument ID..: ICPMS2 MS Run #......,: 9117121 MDL............: 0,11
Chromium 4.5 0 2.0 ug/L SWB46 6020 04/27—05/04/09 K9WMM1AK
Dilution Factor: 1 Analysis Time..: 12:48 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL.......,....: 0.11
Copper 1.5 BF 2.0 ug/L SW846 6020 04/27—05/04/09 K9WMM1AlL
Dilution Factor: 1 Analysis Time..: 12:48 RAnalyst ID.....: 40014%
Instrument ID,.: ICPMS2 MS Run #....... ;9117121 MDL,...........: 0.14
Iron 1400 50.0 ug/L SwB46 6020 04/27—05/04/09 K9WMM1 AM
Dilution Factor: 1 Analysis Time,,: 12:48 Analyst ID.....: 400149
Ingtrument ID..: ICPEMS2 MS Run #.......: 9117121 MDL............: 7.4

{Continued on next page)
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Tetra Tech EM, Inc

Client Sample ID: SW-05

TOTAL Metals

Lot-Sample #...: C9D09%0311-011 Matrix.........: WATER
REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSTIS DATE ORDER #
Manganese 244 0.50 ug/L SW846 6020 04/27-05/04/09 K9WMM1AN
Dilution Factor: 1 Analysis Time..: 12:48 Analyst ID.....: 400149
Ingtrument ID..: TCPMS2 MS Run #.......: 9117121 MDL............: 0.047
Nickel 4.1 1.0 ug/L SWB46 6020 04/27-05/04/09 KSWMM1AP
Dilution Factor: 1 Analysis Time..: 12:48 Analyst ID..... : 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL,...........: 0.073
Lead 3.9 1.0 ug/L SWB46 6020 04/27-05/04/09 EK9WMM1AQ
Dilution Factor: 1 Analysig Time..: 12:48 Analyst ID.....: 400149
Instrument ID,.: ICPMS2 MS Run #.......: 9117121 MDL............ : 0.0620
Antimony 0.90 B J 2.0 ug/L SW846 6020 04/27-05/04/09 K9WMM1AR
Dilution Factor: 1 Analysis Time..: 12:48 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............: 0.047
Selenium 1.4 B9 5.0 ug/L SWB46 6020 04/27-05/04/09 K9WMMI1AT
Dilution Factor: 1 Analysis Time..: 12:48 Analyst ID.,...: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............: 0.21
Thallium 1.0 e-020B 1.0 ug/L SWB46 6020 04/27-05/04/09 K9WMM1 AT
Diluticn Factor: 1 hnalysis Time..: 12:48 Analyst ID.....: 400149
Instrument ID..: ICPMSZ MS Run #.......: 9117121 MDL............: C.018
Zinc 8.2 5.0 ug/L S5WB46 6020 04/27—05/04/09 K9WMM1AV
Dilution Factor: 1 Analysis Time..: 12:48 Analyst ID.....: 400149
Instrument ID,.: ICPMS2 MS Run #...,....: 9117121 MDL............: D.60
Prep Batch #...: 9119027
Mercury KD 0.20 ug/L SWB46 74704 04/29/09 K9WMM1AW
Dilution Factor: 1 Analysis Time,.: 09%:39 Analyst ID.....: 031043
Instrument ID..: HGHYDRA MS Run #.......: 9119014 MDL,...........: 0.038
NOTE(S) :
J Method blank contamination. The associated method blank conuins the target analyte at a reportable level.
B Estimated result. Result is less than RL.
63 (1 - 98)
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Tetra Tech EM, Inc

Client Sample ID: SW-06

TOTAL Metals

Lot-Sample #...: C39D090311-012 Matrix.......: WATER
Date Sampled...: 04/08/0%9 Date Received..: 04/09/029
REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANATYSIS DATE ORDER #
Prep Batch #...: 9117204
Silver ND 1.0 ug/L SwW846 6020 04/27-05/04/09 KSWMP1lAD
Dilution Factor: 1 Analygis Time..: 12:53 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............: 0.077
Arsenic 0.72 8 J 1.0 ug/L SWB46 6020 04/27-05/04/09 K9WMP1AE
Dilution Factor: 1 Analysis Time.,.: 12:53 Analyst ID.....: 400149
Instrument ID..: ICPMSZ MS Run #.......: 9117121 MDL............: .14
Barium 72.6 10.0 ug/L SW846 6020 04/27-05/04/09 K9WMP1AF
Dilution Factor: 1 Analysis Time..: 12:53 Analyst ID.....: 40014%
Ingtrument ID..: ICPMS2 MS Run #.......: 9117121 MDL.,...........: 0.07¢
Beryllium ND 1.0 ug/L SWB46 6020 04/27-05/04/09 K9WMP1AG
g Dilution Factor: 1 Analysis Time.,: 12:53 Analyst ID..... : 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............: 0.068
Boron 378 5.0 ug/L 5W846 6020 04/27-05/04/09 RK9WMP1AH
Dilution Factor: 1 Analysis Time,.: 12:53 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL.......,....: 0.42
Cadmium ND 1.0 ug/L SWB46 6020 04/27-05/04/09 K9WMPL1AJ
Dilution Factor: 1 Analysis Time,.: 12:53 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL...,........: 0.11
Chromium 5.0 O 2.0 ug/L SWB46 6020 04/27-05/04/09 R9WMP1AK
Dilution Factor: 1 Analysis Time..: 12:53 Analyst ID..... : 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............ : 0.11
Copper 1.4 B;F J 2.0 ug/L SWB46 6020 04/27-05/04/09 EK9WMP1AL
Diluticon Factor: 1 Analysis Time..: 12:53 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............: D.14
Iron 937 50.0 ug/L SW846 6020 04/27-05/04/09 RO9WMP1AM
Dilution Factor: 1 Analysis Time..: 12:53 Analyst ID.....: 400149
Ingtrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............: 7.4
(Continued on next page}
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Tetra Tech EM, Inc
Client Sample ID: SW-06

TOTAL Metals

Lot-Sample #...: C9D0S0311-012 Matrix.........: WATER
REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANATLYSIS DATE ORDER #
Manganese 227 0.50 ug/L 5WB46 6020 04/27—05/04/09 KSWMP1AN
Dilution Factor: 1 Analysis Time..: 12:53 Analyst ID.....: 400149
Ingtrument ID..: ICPMS2 MS Run #.......: 9117121 MDL,........... : 0.047
Nickel 3.8 1.0 ug/L SWB46 6020 04/27-05/04/09 K9WMP1AP
Dilution Factor: 1 Analysis Time..: 12:53 Analyst ID..... : 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL,...........: D.073
Lead 4.9 1.0 ug/L SW846 6020 04/27-05/04/09 K9WMP1Aa0
Dilution Factor: 1 Analysis Time,.: 12:53 RAnalyst ID.....: 400149
Ingtrument ID,.: ICEMS2 MS Run #.......: 9117121 MDL............: 0.020
J
Antimony 0.90 B 2.0 ug/L SWB46 6020 04/27—05/04/09 EK9WMP1AR
Diluticn Factor: 1 Analysis Time..: 12:53 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #....... : 9117121 MDL............ : 0.047
Selenium 50 3==2BF UB 5.0 ug/L SW846 6020 04/27-05/04/09 K9WMP1AT
Dilution Factor: 1 Analysis Time..: 12:53 Analyst ID...,. : 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............: 0.21
Thallium ND 1.0 ug/L SWg246 6020 04/27-05/04/09 K9WMP1AU
Dilution Factor: 1 Analysis Time..: 12:53 Analyst ID.....: 400149
Ingtrument ID,,: ICPMS2 MS Run #.......: 9117121 MDL............: 0.018
Zinc 11.4 5.0 ug/L SW846 6020 04/27-05/04/09 RK9WMP1AV
Dilution Pactor: 1 Analysis Time..: 12:53 Analyst ID.....: 400149
Ingtrument ID,.: ICPMS2 MS Run #.......: 9117121 MDL............: 0.60

Prep Batch #...: 9119027

Mercury ND 0.20 ug/L SWB846 7470A 04/29/09 K9WMP1AW
Dilution Factor: 1 Analysis Time..: 09:41 Analyst ID.....: 031043
Instrument ID..: HGHYDRA MS Run #....... 1 9118014 MDL............: 0.038B
NOTE (S} :

B Estimated result. Result is less than RL.
J Method blank contamination. The associated method blank contains the target analyle at a reportable level.
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TetraTech Em IndianRidgeMarsh
Acid Volatile Sulfide

Lab Name: TESTAMERICA PITTSBURGH Method: EPA AVS
Client Name: Tetra Tech EM, Inc
Lot Number: CaD090311
Matrix: SOLID
[AMBIENT MICRO-MIDI ACID PURGE —l
. Sample ) Min. Detection|  Reporting | Dilution Prep Date -
Client Sample ID Number Workorder] Result Units Limit Limit Factor |Analysis Date/Time | QC Batch
SD-01 CoD080311 001 KOWLF1A) 377 | umoles/g| 1.7 5.5 1 4/22/2009 - 9112451
J - 4/23/2009 00:00
SD-02 €oD0Z0311 002  [KOWLHIAN 227 | umolesig| 1.2 3.8 1 4/22/2008 - 9112451
J - 4/23/2009 00:00
SD-03 CoD0P0311 003 | KEWLJ1AJ 51.5 | umoles/g| 0.46 1.5 1 412212000 - 8112454
- 4123/2008 00:00
5D-04 CO00B0341 004  |KOWLK1A) 87.9 | umoles/g| 0.71 2.3 1 4i2212008 - 9112451
J ol

4/23/2009 00:00

SD-05 C9DO0B0311 005  |KOWLL1AS | 99.4 | umolesfg| 1.0 33 1 42212000 - 5112451
- 4/23/2008 Q0:00

5D-08 CoD0B0311 008  (KSWLM1AN 74.8 | umolesig] 1.5 4.9 1 4/22/2009 - 8112451
- 4/23/2008

TESTAMERICA PITTSBURGH General Chemistry results by parameter
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TetraTech Em IndianRidgeMarsh
Hardness, as CaCO3

Lab Name: TESTAMERICA PITTSBURGH Method: SM20 2340C
Client N :
ient Name Tetra Tech EM, Inc Lot Number: C9D090311
Matrix; WATER
[NO SAMPLE PREPARATION PERFORMED / DIRECT INJECTION [
Client Sample ID :::;;;Ler Workorder| Result Units Mi“lg:;mon Re[[jinnl;tiitng I;i;::;:.“ Ana:;rs.:fg:tt:/;‘ime QC Batch
SW-01 coD080311 007 KOWLN1AA 408 mgiL 31 10.0 2 5i5/2008 - 9125460

5/5/2009  00:00

Sw-02 CeD0%0311 008  [KSWMJTAA 400 mg/L 31 10.0 2 5/5/2008 - 8125460
6/5/2009 00:00

SW-03 CoD0e0311 008  KOWMKIA 456 mg/L 31 10.0 2 5/5/2009 - 9125460
5/6/2000 00:00

SW-04 CeDast311 M0 KSWML1AA 400 mg/L 3.1 10.0 2 §/5/2008 - 9125460
5/6/2009 00:00

SW.05 CS0090311 011 KOWMM1A 396 mg/L 3.1 10.0 2 6/5/2009 - 9125460
5/5/2009 00:00

SW-08 CoD080311 012  KSWMP1A 352 mg/L 3.1 10.0 2 5/5/2009 - 9125460
5/5/2009 00:00

B ————

TESTAMERICA PITTSBURGH General Chemistry results by parameter
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TetraTech Em IndianRidgeMarsh

Ammonia Nitrogen
Lab Name; TESTAMERICA PITTSBURGH Method: MCAWW  350.1
Client Name: Tetra Tech EM, inc
' Lot Number: c9D020311
Matrix: WATER
INPDES Distillation ]
. Sampie \ Min. Detection!  Reporting | Dilution Prep Date -
Client Sample ID Number Workorder, Result Units Limit Limit Factor |Analysis Date/Time | QC Batch

SW-01 CoD0e0311 007  [KOWLN1AC 2.8 mg/L | 0.016 0.10 1 4/30/2000 - 9120033
o 5/4/2000 00:00

SW-02 CeD090311 008  KSWMJIAC 33 mg/L | 0.018 0.10 1 4/30/2000 - 9120033
+ 5/4/2009  00:00

SW-03 CoD0g0a1t 008  KOWMKIA 31 mg/L | 0.016 0.10 1 4/30/2009 - 9120033
~+ 5/4/2008 00:00

SW-04 CoD080311 010  KSWML1AC 33 mg/ll | 0.018 0.10 1 4/30/2009 - 9120033
<+ 5/4/2009 00:00

SW-05 CeDOBa3t1 (11  KIWMMIA 3 mgiL | 0.018 0.10 1 4/30/2009 - 9120033
<+ 5/4/2009 00:00

SW-06 CoD0E0a1t 012 KIWMP1A 30 mg/L | 0.018 0.10 1 4/3p/2008 - 9120033

5/4/2008

TESTAMERICA PITTSBURGH
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TetraTech Em IndianRidgeMarsh

Percent Solids
Lab Name: TESTAMERICA PITTSBURGH Method: SM20 2540G
Client Name: Tetra Tech EM, Inc Lot Number: CoD090311
Matrix: SOLID

[NO SAMPLE PREPARATION PERFORMED / DIRECT INJECTION

; Sample . Min. Detection|  Reporting | Dilution Prep Date -
Client Sample ID Number Workorder| Result Units Limit Limit Factor |Analysis Date/Time | QC Batch
SD-04 Co0090311 001 KOWLF1AA 8.1 % 0.0 1.0 1 4/18/2008 - 9108018

4/19/2009 07.02

5D-02 C9D0R80311 002  |KOWILH1AA 13.2 % 0.0 1.0 1 4/18/2009 - 9108018
4/19/2009 07:02

SD-03 CeD0s0311 003 KOWLJ1AA 17 % 0.0 1.0 1 4/18/2008 - 4108018
4/19/2009 07.02

5D-04 €oD080311 004 KSWLK1AA 21.9 % 0.0 1.0 1 4/18/2008 - 2108018
4/18/2000 07:02

5D-05 CoD090311 005 KOWLL1AA 15.2 % 0.0 1.0 1 4/18/2009 - 9108018
4/19/2009 07:02

SD-08 CoD080311 008  KOWLM1AA 10.2 % 0.0 1 4/18/2008 - 9108018
4/19/2009

TESTAMERICA PITTSBURGH General Chemistry results by parameter
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TetraTech Em IndianRidgeMarsh

T0C
Lab Name; TESTAMERICA PITTSBURGH Method: EPA Lloyd Kahn
Client Name:  Tetra Tech EM, Inc
Lot Number: CoD030311
Matrix:
ITotaI Organic Carbon by Lloyd Kahn
. Sampie . Min. Detection|  Reporting | Dilution Prep Date -
Client Sample ID Number Workorder; Result Units Limit Limit Factor |Analysis Date/Time | QC Batch
SD-02 CoD0o90311 002 KSWLH1AF 111000 mg/kg | 360 3150 0.83 4/19/2009 - 8107132
4/18/2009 00:00
SD-05 CBeD0%0311 Q06 KOWLM1AF 329000 mg/kg 539 4720 0.08 4/10/2009 - 9107132
4/19/2009 00:00

M

TESTAMERICA PITTSBURGH
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Tetra Tech EM, Inc
Client Sample ID: SD-02

TOTAL Metals

Lot-Sample #...: C9F100120-001 Matrix.......: SOLID
Date Sampled...: 04/08/09 Date Received..: 04/09/09
¥ Moisture 87
REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANATLYSIS DATE ORDER #
Prep Batch #...: 9161585
Zinc 2190 J 7.6 mg/kg SWBe46 6010B 06/10-06/11/09 LEL1W1AC
Dilution Factor: 0.5 Analysis Time..: 23:48 Analyst ID.....: 400491
Instrument ID..: TRACEICP MS Run #.......: 9161323 MDL,...........: D.85
Beryllium 1.9°J 1.5 mg/kg SW846 6010B 06/10-06/11/09 LEL1W1AD
Dilution Factor: 0.5 Analysis Time..: 23:48 Analyst ID.....: 400491
Instrument ID..: TRACEICP MS Run #.......: 9161323 MDL............: 0.057
Nickel 62.4 15.2 mg/kg SW846 6010B 06/10-06/11/09 LELIW1AE
Dilution Factor: £.5 Analysis Time..: 23:48 Analyst ID.....: 400491
Instrument ID..: TRACEICP MS Run #.......: 9161323 MDL,.,......0... : 1.5
Copper 182 9.5 mg/kg SW846 6010B 06/10-06/11/09 LEL1W1AF
Dilution Factor: 0.5 Analysis Time..: 23:48 Analyst ID.....: 400491
Instrument ID..: TRACEICP MS Run #.......: 9161323 MDL............: 1.3
Antimony 4.5 3.8 mg/kg SW846 6010B 06/10-06/11/09 LEL1W1AG
Dilution Factor: 0.5 Analysis Time..: 23:48 Analyst ID.....: 400491
Ingtrument ID..: TRACEICP MS Run #.......: 2161323 MDL............: 0.62
Arsenic 34.9 3.8 mg/kg SWB846 6010B 06/10-06/11/09 LEL1W1AH
Dilution Factor: 0.5 Analysis Time..: 23:48 EBnalyst ID.....: 400491
Instrument ID..: TRACEICP MS Run #.......: 9161323 MDL............: 0.85
Cadmium 9.0 1.9 mg/kg SW846 6010B 06/10-06/11/09 LEL1W1AJ
Dilution Factor: 0.5 Analysis Time..: 23:48 Analyst ID.....: 400491
Instrument ID..: TRACEICP MS Run #.......: 9161323 MDL............: Q.091
Chromium 157 1.9 mg/kg SW846 6010B 06/10-06/11/09 LELIW1AK
Dilution Factor: 0.5 Analysis Time..: 23:48 Analyst ID.....: 400491
Ingtrument ID..: TRACEICP MS Run #.......: 9161323 MDL............ r 0.32
Lead 689 1.1 mg/kg SW846 6010B 06/10-06/11/09 LEL1W1AL
Dilution Factor: 0.5 Analysis Time..: 23:48 Analyst ID.....: 400491
Ingtrument ID..: TRACEICP MS Run #.......: 9161323 MDL............: 0.55
(Continued on next page)
COF100120 12 (1 - 30)


JDavin
Typewritten Text

JDavin
Typewritten Text

JDavin
Typewritten Text

JDavin
Line

JDavin
Typewritten Text
J

JDavin
Line

JDavin
Typewritten Text


Tetra Tech EM, Inc
Client Sample ID: SD-02

TOTAL Metals

Lot-Sample #...: C9F100120-001 Matrix.........: SOLID
REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #
Selenium 3.2 J 1.9 mg/kg 5WB846 6010B 06/10-06/11/09 LEL1W1AM
Dilution Factor: 0.5 Analysis Time..: 23:48 Analyst ID.....: 400491
Instrument ID..: TRACEICP MS Run #.......: 9161323 MDL............: 0.79
Silver 3.2 1.9 mg/kg 5WB846 6010B 06/10-06/11/09 LEL1W1AN
Dilution Factor: 0.5 Analysis Time..: 23:48 Analyst ID.....: 400491
Instrument ID..: TRACEICP MS Run #.......: 9161323 MDL............: 0.22
Thallium ND 7.6 ng/kg SW846 6010RB 06/10-06/15/09 LEL1W1AP
Dilution Factor: 1 Analysis Time..: 16:09 Analyst ID.....: 400491
Instrument ID..: TRACEICP MS Run #.......: 9161323 MDL..,.........: 1.6
Prep Batch #...: 9162032
Mercury 0.71 J 0.13 mg/kg SW846 7471A 06/11/09 LEL1W1AQ
Dilution Facter: 0.5 Analysis Time..: 09:16 Analyst ID.....: 031043
Instrument ID..: HGHYDRA MS Run #.......: 9162021 MDL.........,..: 0.041
NOTE (5) :

Results and reporting limits have been adjusied for dry weight.
J Method biank contamination, The associated method blank contains the target analyte at a reportable level.
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Tetra Tech EM, Inc

Client Sample ID: SD-06

TOTAL Metals

Lot-Sample #...: C9F100120-002 Matrix.......: SOLID
Date Sampled...: 04/08/09 Date Received..: 04/09/09
% Moisture.....: 78
REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNTITS METHOD ANATLYSIS DATE ORDER #
Prep Batch #...: 9161585
Zinc 561 J 4.6 mg/kg SWe46 6010B 06/10-06/11/09 LEL111AC
Dilution Factor: 9.5 Analysis Time..: 23:43 Analyst ID.....: 400491
Instrument ID..: TRACEICP MS Rum #.......: 9161323 MDL............: 0.51
Beryllium 0.63 B, UBJ o0.91 mg/kg SWB46 6010B 06/10-06/11/09 LEL111AD
Dilution Factor: 0.5 Analysis Time..: 23:43 Analyst ID.....: 400491
Instrument ID..: TRACEICP MS Runm #.......: 9161323 MDL............: 0.034
Nickel 22.4 J 9.1 mg/kg 5W846 6010B 06/10-06/11/09 LEL111AE
Dilution Factor: 0.5 Analysis Time..: 23:43 Bnalyst ID.....: 400491
Instrument ID..: TRACEICP MS Run #.....,.: 9161323 MDL............: 0.88
Copper 57.2 5.7 mg/kg SW846 6010B 06/10-06/11/09 LEL111AF
Dilution Factor: 0.5 Analysis Time..: 23:43 Analyst ID.....: 400491
Instrument ID..: TRACEICF MS Rum #....... : 8161323 MDL............: 0.78
Antimony 1.2 B 2.3 mg/kg SW846 6010B 06/10-06/11/09 LEL111AG
Dilutien Factor: 0.5 Rnalysis Time..: 23:43 Analyst ID.....: 400491
Instrument ID..: TRACEICF MS Run #.......: 9161322 MDL............ : 0.37
Arsenic 8.8 2.3 mg /kg SWB846 6010B 06/10-06/11/09 LEL111AH
Dilution Factor: 0.5 Analysis Time..: 23:43 Analyst ID.....: 400491
Instrument ID..: TRACEICP MS Run #.......: 92161323 MDL............: D.51
Cadmium 2.1 1.1 mg/kg SWB46 6010B 06/10-06/11/09 LEL111AJ
Dilution Factor: 0.5 Analysis Time..: 23:43 Analyst ID.....: 400491
Instrument ID..: TRACEICP MS Run #.......: 9161323 MDL............: 0,055
Chromium 36.8 1.1 mg/kg SWB46 6010B 06/10-06/11/09 LEL111AK
Dilution Factor: 0.5 Analysis Time..: 23:43 Rnalyst ID.....: 400491
Instrument ID..: TRACEICP MS Run #......,.: 9161323 MDL............: 0.19
Lead 131 0.69 wg/kg SW846 6010B 06/10-06/11/09 LEL111AL
Dilution Factor: 0.5 Analysis Time..: 23:43 Analyst ID..... : 400491
Instrument ID..: TRACEICF MS Run #.......: 9161323 MDL............: 0.33
(Continued on next page)
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Tetra Tech EM, Inc
Client Sample ID: SD-06

TOTAL Metals

Lot-Sample #...: C9F100120-002 Matrix.._........ : SOLID
REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANATYSIS DATE ORDER #
Selenium 1.7 J 1.1 mg/kg SWB46 6010B 06/10-06/11/09 LEL111AM
Dilution Factor: 0.5 Analysis Time..: 23:43 Analyst ID.....: 400491
Instrument ID..: TRACEICP MS Run #.......: 9161323 MDL............: Q.47
Silver 1.1 1.1 mg/kg 5W846 6010B 06/10-06/11/09 LEL111AN
Dilution Factor: 0.5 Analysis Time..: 23:43 Analyst ID.....: 400491
Instrument ID..: TRACEICP MS Run #.......: 9161323 MDL...........,: Q.13
Thallium ND J 2.3 mg/kg SWB46 6010B 06/10—06/11/09 LEL111AP
Dilution Factor: 0.5 Analysis Time..: 23:43 Analyst ID.....: 400491
Instrument ID..: TRACEICP MS Run #.......: 9161323 MDL............: 0.47

Prep Batch #...: 9162032

Mercury 0.31 J 0.075 mg/kg SWB46 7471A 06/11/09 LEL111A0
Dilutiocn Factor: 0.5 Analysis Time.,.: 09:18 Analyst ID.....: 031043
Instrument ID..: HGHYDRA MS Rum #.......: 9162021 MDL............ : 0,025
NOTE (S) :

Results and reporting limits have been adjusted for dry weight,
B Estimated result. Result is less than RL.

I Method blank contamination. The associated method blank contains the target analyte at a reporuable level.
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Imagine the result

Indian Ridge Marsh

Data Review

CHICAGO, ILLINOIS

Semivolatiles, Pesticides, PCBs, Metals, AVS/SEM
and Miscellaneous Analyses

SDG#C9D110102

Analyses Performed By:
TestAmerica Laboratories
Pittsburgh, Pennsylvania

Report: #23466R
Review Level: Tier Il
Project: Cl001805.0001.00001



SUMMARY

This data quality assessment summarizes the review of Sample Delivery Groups (SDGs) # C9D110102
for samples collected in association with the Indian Ridge Marsh Site. The review was conducted as a
Tier Ill evaluation and included review of data package completeness. Only analytical data associated
with constituents of concern were reviewed for this validation. Field documentation was not included in this

review.

custody. Analyses were performed on the following samples:

Included with this assessment are the validation annotated sample result sheets, and chain of

Analysis
SDG Sample 5 .

NIl Sample ID Lab ID Matrix | Collection Sarer: svoel avs leest/l met | misc

umber Date ample SEM —en
SD-07 C9D110102001 | Sediment| 4/9/2009 X
04092009
SD-08 C9D110102002 | Sediment| 4/9/2009 X
04092009
SD-09 C9D110102003 | Sediment| 4/9/2009 X
04092009
SD-09D .
04092009 C9D110102004 | Sediment| 4/9/2009 |SD-09 X
SD-10 C9D110102005 | Sediment| 4/9/2009 X
04092009

C9D110102 SW-07 C9D110102006 Water 4/9/2009 X X
04092009
SW-08
04092009 C9D110102007 Water 4/9/2009 X X
SW-09
04092009 C9D110102008 Water 4/9/2009 X X
SW-09D
04092009 C9D110102009 Water 4/9/2009 [SW-09 X X
SW-10
04092009 C9D110102010 Water 4/9/2009 X X
ER-1
04092009 C9D110102011 Water 4/9/2009 X X X X

Note:
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1. Miscellaneous analyses for surface waters include Ammonia-Nitrogen and Hardness.

2. Miscellaneous analyses for sediment samples include TOC.




ANALYTICAL DATA PACKAGE DOCUMENTATION

The table below is the evaluation of the data package completeness.

Items Reviewed

Reported

Performance
Acceptable

No

Yes

No

Yes

Not
Required

Sample receipt condition

Requested analyses and sample results

Master tracking list

Methods of analysis

Reporting limits

Sample collection date

Laboratory sample received date

OINIoO ORI WIN|E

Sample preservation verification (as
applicable)

9. Sample preparation/extraction/analysis dates

10. Fully executed Chain-of-Custody (COC) form

11. Narrative summary of QA or sample
problems provided

X | X|X]| X | X|X|X|X[X|X]|X

X [ X[ X]| X | X[|X|X|X[X|X]|X

12. Data Package Completeness and
Compliance

x

x

QA - Quality Assurance
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ORGANIC ANALYSIS INTRODUCTION

Analyses were performed according to United States Environmental Protection Agency (USEPA) SW-846
Method 8270C, 8082A and 8081A. Data were reviewed in accordance with USEPA National Functional
Guidelines of October 1999 and professional judgement.

The data review process is an evaluation of data on a technical basis rather than a determination of
contract compliance. As such, the standards against which the data are being weighed may differ from
those specified in the analytical method. It is assumed that the data package represents the best efforts of
the laboratory and had already been subjected to adequate and sufficient quality review prior to
submission.

During the review process, laboratory qualified and unqualified data are verified against the supporting
documentation. Based on this evaluation, qualifier codes may be added, deleted, or modified by the data
reviewer. Results are qualified with the following codes in accordance with USEPA National Functional
Guidelines:

e Concentration (C) Qualifiers

U The compound was analyzed for but not detected. The associated value is the compound
guantitation limit.

B The compound has been found in the sample as well as its associated blank, its presence in the
sample may be suspect.

e Quantitation (Q) Qualifiers
E The compound was quantitated above the calibration range.
D Concentration is based on a diluted sample analysis.

e Validation Qualifiers

J The compound was positively identified; however, the associated numerical value is an estimated
concentration only.

UJ The compound was not detected above the reported sample quantitation limit. However, the
reported limit is approximate and may or may not represent the actual limit of quantitation.

JN The analysis indicates the presence of a compound for which there is presumptive evidence to
make a tentative identification. The associated numerical value is an estimated concentration
only.

UB Compound considered non-detect at the listed value due to associated blank contamination.

N The analysis indicates the presence of a compound for which there is presumptive evidence to
make a tentative identification.

R The sample results are rejected.
Two facts should be noted by all data users. First, the "R" flag means that the associated value is
unusable. In other words, due to significant quality control (QC) problems, the analysis is invalid and

provides no information as to whether the compound is present or not. "R" values should not appear on
data tables because they cannot be relied upon, even as a last resort. The second fact to keep in mind is
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that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate. Strict
QC serves to increase confidence in data but any value potentially contains error.
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SEMI-VOLATILE VOLATILE ORGANIC COMPOUND (SVOC) ANALYSES

1. Holding Times

The specified holding times for the following methods are presented in the following table.

Method Matrix Holding Time Preservation

7 days from collection to extraction and

40 days from extraction to analysis Coolto <6 °C

Water

SW-846 8270C
14 days from collection to extraction

and 40 days from extraction to analysis Coolto <6 °C

Soil

All samples were analyzed within the specified holding time criteria.

2. Blank Contamination

Quality assurance (QA) blanks (i.e., method and rinse blanks) are prepared to identify any contamination
which may have been introduced into the samples during sample preparation or field activity. Method
blanks measure laboratory contamination. Rinse blanks measure contamination of samples during field
operations.

A blank action level (BAL) of five times the concentration of a detected compound in an associated blank
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks
containing concentrations greater than the method detection limit (MDL). The BAL is compared to the
associated sample results to determine the appropriate qualification of the sample results, if needed.

Compounds were not detected above the MDL in the associated blanks; therefore detected sample results
were not associated with blank contamination.

3. Mass Spectrometer Tuning

Mass spectrometer performance was acceptable and all analyses were performed within a 12-hour tune
clock.

System performance and column resolution were acceptable.

4, Calibration

Satisfactory instrument calibration is established to insure that the instrument is capable of producing
acceptable quantitative data. An initial calibration demonstrates that the instrument is capable of
acceptable performance at the beginning of an experimental sequence. The continuing calibration verifies
that the instrument daily performance is satisfactory.

4.1 Initial Calibration

The method specifies percent relative standard deviation (%RSD) and relative response factor (RRF)

limits for select compounds only. A technical review of the data applies limits to all compounds with no
exceptions.
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All target compounds associated with the initial calibration standards must exhibit a %RSD less than the
control limit (15%) or a correlation coefficient greater than 0.99 and an RRF value greater than control limit
(0.05).

4.2 Continuing Calibration

All target compounds associated with the continuing calibration standard must exhibit a percent difference
(%D) less than the control limit (20%) and RRF value greater than control limit (0.05).

All compounds associated with the calibrations were within the specified control limits, with the exception
of the compounds presented in the following table.

Sample Locations Initial/Continuing Compound Criteria
Benzaldehyde -33.5%

ER-1 04092009 CCV %D
Atrazine -28.9%

The criteria used to evaluate the initial and continuing calibration are presented in the following table. In
the case of a calibration deviation, the sample results are qualified.

Initial/Continuing Criteria SRaen;B:f Qualification
Non-detect R
RRF <0.05
Detect J
iti inui Non-detect R
Inltl_al ar_ld Continuing RRE <0.01%
Calibration Detect J
1 Non-detect )
RRF >0.05 or RRF >0.01 No Action
Detect
%RSD > 15% or a correlation Non-detect uJ
coefficient <0.99 Detect J
Initial Calibration
Non-detect R
%RSD >90%
Detect J
) ] o Non-detect No Action
%D >20% (increase in sensitivity)
Detect J
- . . ) o Non-detect uJ
Continuing Calibration | %D >20% (decrease in sensitivity)
Detect J
%D >90% (increase/decrease in Non-detect R
sensitivity) Detect J

5. Surrogates/System Monitoring Compounds

All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample
preparation to evaluate overall laboratory performance and efficiency of the analytical technique. SVOC
analysis requires that two of the three SVOC surrogate compounds within each fraction exhibit recoveries
within the laboratory-established acceptance limits.
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All surrogate recoveries were within control limits.

6. Internal Standard Performance

Internal standard performance criteria insure that the GC/MS sensitivity and response are stable during
every sample analysis. The criteria requires the internal standard compounds associated with the SVOC
exhibit area counts that are not greater than two times (+100%) or less than one-half (-50%) of the area
counts of the associated continuing calibration standard.

All internal standard responses were within control limits.

7. Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis

MS/MSD data are used to assess the precision and accuracy of the analytical method. The compounds
used to perform the MS/MSD analysis must exhibit a percent recovery within the laboratory-established
acceptance limits. The relative percent difference (RPD) between the MS/MSD recoveries must exhibit an
RPD within the laboratory-established acceptance limits.

Note: The MS/MSD recovery control limits do not apply for MS/MSD performed on sample locations where
the compound concentration detected in the parent sample exceeds the MS/MSD concentration by a
factor of four or greater.

A MS/MSD analysis was not performed on a sample location within this SDG.

8. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analysis

The LCS/LCSD analysis is used to assess the precision and accuracy of the analytical method
independent of matrix interferences. The compounds associated with the LCS/LCSD analysis must
exhibit a percent recovery within the laboratory-established acceptance limits.

All compounds associated with the LCS/LCSD analysis exhibited recoveries within the control limits.
Please note: The LCS was spiked with a subset list of the compounds that were analyzed and reported for
client samples. Although not a SW-846 method requirement, the current industry standard is to include all
target compounds in the LCS spiking standard. This had no impact on the data usability; therefore, the
data were not qualified.

9. Field Duplicate Analysis

Field duplicate analysis is used to assess the overall precision of the field sampling procedures and
analytical method. A control limit of 30% for water matrices and 50% for soil matrices is applied to the
RPD between the parent sample and the field duplicate. In the instance when the parent and/or duplicate
sample concentrations are less than or equal to 5 times the RL, a control limit of two times the RL is
applied for water matrices or three times the RL is applied for soil matrices.

A field duplicate was not included for this parameter.

10. Compound ldentification

Compounds are identified on the GC/MS by using the analytes relative retention time and ion spectra.
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All identified compounds met the specified criteria.
11. System Performance and Overall Assessment

Overall system performance was acceptable. Other than for those deviations specifically mentioned in
this review, the overall data quality is within the guidelines specified in the method.
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DATA VALIDATION CHECKLIST FOR SVOCs

. Reported Performance Not
SVOCs: SW-846 8270C Acceptable .
Required
No | VYes No | Yes
GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS)
Tier Il Validation
Holding times X X
Reporting limits (units) X X
Blanks
A. Method blanks X X
B. Equipment blanks X X
Laboratory Control Sample (LCS) %R X X
Laboratory Control Sample Duplicate(LCSD) %R X X
LCS/LCSD Precision (RPD) X X
Matrix Spike (MS) %R X
Matrix Spike Duplicate(MSD) %R X
MS/MSD Precision (RPD) X
Field/Lab Duplicate (RPD) X
Surrogate Spike Recoveries X X
Dilution Factor X X
Moisture Content X
Tier Ill Validation
System performance and column resolution X X
Initial calibration %RSDs X X
Continuing calibration RRFs X X
Continuing calibration %Ds X X
Instrument tune and performance check X X
lon abundance criteria for each instrument used X X
Internal standard X X
Compound identification and quantitation
A.Reconstructed ion chromatograms X X
B.Quantitation Reports X X
C.RT of sa_lmple comp_ounds within the X X
established RT windows
D.Quantitation transcriptions/calculations X X
E. Reporf[ing limits adjusted to reflect sample X X
dilutions
%RSD Relative standard deviation
%R Percent recovery

RPD Relative percent difference
%D Percent difference
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PESTICIDES ANALYSES

1. Holding Times

The specified holding times for the following methods are presented in the following table.

Method Matrix Holding Time Preservation

7 days from collection to
Water extraction and 40 days from Cool to <6 °C
extraction to analysis

14 days from collection to
Soil extraction and 40 days from Cool to <6 °C
extraction to analysis

SW-846 8081

All samples were analyzed within the specified holding time criteria.

2. Blank Contamination

Quality assurance (QA) blanks (i.e., method and rinse blanks) are prepared to identify any contamination
which may have been introduced into the samples during sample preparation or field activity. Method blanks
measure laboratory contamination. Rinse blanks measure contamination of samples during field operations.
A blank action level (BAL) of five times the concentration of a detected compound in an associated blank
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks
containing concentrations greater than the method detection limit (MDL). The BAL is compared to the
associated sample results to determine the appropriate qualification of the sample results, if needed.
Compounds were not detected above the MDL in the associated blanks; therefore detected sample results
were not associated with blank contamination.

3. System Performance

The instrument performance checks are performed to ensure adequate resolution and instrument sensitivity.

4. Calibration

Satisfactory instrument calibration is established to insure that the instrument is capable of producing
acceptable quantitative data. An initial calibration demonstrates that the instrument is capable of
acceptable performance at the beginning of an experimental sequence. The continuing calibration verifies
that the instrument daily performance is satisfactory.

4.1 Initial Calibration

A maximum RSD of 20% is allowed or a correlation coefficient greater than 0.99 is allowed.

4.2 Continuing Calibration

All target compounds associated with the continuing calibration standard must exhibit a percent difference
(%D) less than the control limit (15%).
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All compounds associated with the calibrations were within the specified control limits.

5. Surrogates/System Monitoring Compounds

All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample
preparation to evaluate overall laboratory performance and efficiency of the analytical technique. pesticide
analysis requires that one of the two pesticide surrogate compounds exhibit recoveries within the laboratory-
established acceptance limits.

All surrogate recoveries were within control limits.

6. Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis

MS/MSD data are used to assess the precision and accuracy of the analytical method. The compounds
used to perform the MS/MSD analysis must exhibit a percent recovery within the laboratory-established
acceptance limits. The relative percent difference (RPD) between the MS/MSD recoveries must exhibit an
RPD within the laboratory-established acceptance limits.

Note: The MS/MSD recovery control limits do not apply for MS/MSD performed on sample locations where
the compound concentration detected in the parent sample exceeds the MS/MSD concentration by a
factor of four or greater.

A MS/MSD analysis was not performed on a sample location within this SDG.

7. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analysis

The LCS analysis is used to assess the precision and accuracy of the analytical method independent of
matrix interferences. The compounds associated with the LCS analysis must exhibit a percent recovery
within the laboratory-established acceptance limits.

All compounds associated with the LCS analysis exhibited recoveries within the control limits.

Please note: The LCS was spiked with a subset list of the compounds that were analyzed and reported for
client samples. Although not a SW-846 method requirement, the current industry standard is to include all
target compounds in the LCS spiking standard. This had no impact on the data usability; therefore, the
data were not qualified.

8. Field Duplicate Analysis

Field duplicate analysis is used to assess the overall precision of the field sampling procedures and
analytical method. A control limit of 30% for water matrices and 50% for soil matrices is applied to the
RPD between the parent sample and the field duplicate. In the instance when the parent and/or duplicate
sample concentrations are less than or equal to 5 times the RL, a control limit of two times the RL is

applied for water matrices or three times the RL is applied for soil matrices.

A field duplicate was not included for this parameter.
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9. Compound Identification

The retention times of all quantitated peaks must fall within the calculated retention time windows for both the
primary and confirmation columns. When dual column analysis is performed the percent difference (%D) of
detected sample results must be less than 40%.

The column %D was within control limits for detected all detected compounds.

10. System Performance and Overall Assessment

Overall system performance was acceptable. Other than for those deviations specifically mentioned in
this review, the overall data quality is within the guidelines specified in the method.
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DATA VALIDATION CHECKLIST FOR PESTICIDES

o . Reported Performance Not
Pesticides; SW-846 8081 Acceptable .
No | VYes No | Yes Required

GAS CHROMATOGRAPHY (GC/ECD)
Tier 1l Validation
Holding times X X
Reporting limits (units) X X
Blanks

A. Method blanks X

B. Equipment blanks
Laboratory Control Sample (LCS) X
Laboratory Control Sample Duplicate(LCSD) X
LCS/LCSD Precision (RPD) X
Matrix Spike (MS) X
Matrix Spike Duplicate(MSD) X
MS/MSD Precision (RPD) X
Field/Lab Duplicate (RPD) X
Surrogate Spike Recoveries X X
Column %D < 40% (If dual column is performed X X
for reporting-not confirmation)
Dilution Factor X X
Moisture Content X
Tier Il Validation
Initial calibration %RSDs X X
Continuing calibration %Ds
System performance and column resolution X X
Compound identification and quantitation

A. Quantitation Reports X X

B.RT of sample_ compounds within the X X

established RT windows

C. Identification/confirmation X X

D. Transcription/calculation errors present X X

E. Reporting Iimits adjusted to reflect X X

sample dilutions

%RSD - relative standard deviation, %R - percent recovery, RPD - relative percent difference,

%D - difference.
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POLYCHLORINATED BIPHENYLS (PCBs) ANALYSES

1. Holding Times

The specified holding times for the following methods are presented in the following table.

Method Matrix Holding Time Preservation

7 days from collection to
Water extraction and 40 days from Cool to <6 °C
extraction to analysis

14 days from collection to
Soil extraction and 40 days from Cool to <6 °C
extraction to analysis

SW-846 8082

All samples were analyzed within the specified holding time criteria.

2. Blank Contamination

Quality assurance (QA) blanks (i.e., method and rinse blanks) are prepared to identify any contamination
which may have been introduced into the samples during sample preparation or field activity. Method blanks
measure laboratory contamination. Rinse blanks measure contamination of samples during field operations.
A blank action level (BAL) of five times the concentration of a detected compound in an associated blank
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks
containing concentrations greater than the method detection limit (MDL). The BAL is compared to the
associated sample results to determine the appropriate qualification of the sample results, if needed.
Compounds were not detected above the MDL in the associated blanks; therefore detected sample results
were not associated with blank contamination.

3. System Performance

System performance and column resolution were acceptable.

4, Calibration

Satisfactory instrument calibration is established to insure that the instrument is capable of producing
acceptable quantitative data. An initial calibration demonstrates that the instrument is capable of acceptable
performance at the beginning of an experimental sequence. The continuing calibration verifies that the
instrument daily performance is satisfactory.

4.1 Initial Calibration

A maximum RSD of 20% for each peak is allowed. Multiple-point calibrations were performed for Aroclor 1016
and 1260 only. Single-point calibrations were performed for the remaining Aroclors.
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4.2 Continuing Calibration

All peaks associated with the opening continuing calibration standard must exhibit a percent difference (%D)
less than the control limit (15%). The closing continuing calibration standard must exhibit a %D less than the
control limit (50%)

All compounds associated with the calibrations were within the specified control limits.

5. Surrogates/System Monitoring Compounds

All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample
preparation to evaluate overall laboratory performance and efficiency of the analytical technique. PCB
analysis requires the surrogate compounds must exhibited recoveries within the method established
acceptance limits.

All surrogate recoveries were within control limits.

6. Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis

MS/MSD data are used to assess the precision and accuracy of the analytical method. The compounds used
to perform the MS/MSD analysis must exhibit a percent recovery within the method established acceptance
limits. The relative percent difference (RPD) between the MS/MSD recoveries must exhibit an RPD within the
method established acceptance limits.

Note: The MS/MSD recovery control limits do not apply for MS/MSD performed on sample locations
where the compound’s concentration detected in the parent sample exceeds the MS/MSD
concentration by a factor of four or greater.

The MS/MSD exhibited recoveries within the control limits.

7. Laboratory Control Sample (LCS) Analysis

The LCS analysis is used to assess the precision and accuracy of the analytical method independent of matrix
interferences. The compounds associated with the LCS analysis must exhibit a percent recovery within the
method established acceptance limits.

All compounds associated with the LCS analysis exhibited recoveries within the control limits.

8. Field Duplicate Analysis

Field duplicate analysis is used to assess the precision and accuracy of the field sampling procedures and
analytical method. A control limit of 35% for water matrices and 50% for soil matrices is applied to the RPD
between the parent sample and the field duplicate. In the instance when the parent and/or duplicate sample
concentrations are less than or equal to 5 times the RL, a control limit of two times the RL is applied for water
matrices or three times the RL is applied for soil matrices.

A field duplicate was not included for this parameter.
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9. Compound Identification

The retention times of all quantitated peaks must fall within the calculated retention time windows for both the
primary and confirmation columns. When dual column analysis is performed the relative percent difference
(%RPD) of detected sample results must be less than 40%.

The dual column analysis exhibited an acceptable %RPD between columns.

10. System Performance and Overall Assessment

Overall system performance was acceptable. Other than for those deviations specifically mentioned in
this review, the overall data quality is within the guidelines specified in the method.
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DATA VALIDATION CHECKLIST FOR PCBs

. Reported Performance Not
PCBs; SW-846 8082 Acceptable .
No | VYes No | Yes Required

GAS CHROMATOGRAPHY (GC/ECD)
Tier 1l Validation
Holding times X X
Reporting limits (units) X X
Blanks

A. Method blanks X X

B. Equipment blanks X
Laboratory Control Sample (LCS) %R X X
Laboratory Control Sample Duplicate(LCSD) %R X X
LCS/LCSD Precision (RPD) X X
Matrix Spike (MS) %R X
Matrix Spike Duplicate(MSD) %R X
MS/MSD Precision (RPD) X
Field/Lab Duplicate (RPD) X
Surrogate Spike Recoveries X X
Cqu_mn (RPD) (If dual column is performed-not X X
confirmation purposes only)
Dilution Factor X X
Moisture Content X
Tier Ill Validation
Initial calibration %RSDs X X
Continuing calibration %Ds
System performance and column resolution X X
Compound identification and quantitation

A. Quantitation Reports X X

B.RT of sample_ compounds within the X X

established RT windows

C. Pattern identification X X

D. Transcription/calculation errors present X X

E. Reporting Iimits adjusted to reflect X X

sample dilutions

%RSD - relative standard deviation, %R - percent recovery, RPD - relative percent difference,

%D - difference
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INORGANIC ANALYSIS INTRODUCTION

Analyses were performed according to United States Environmental Protection Agency (USEPA) SW-846
Methods 6020, 7470, EPA AVS/SEM, 350.1 and SM 2340C. Data were reviewed in accordance with USEPA
National Functional Guidelines of October 2004 and professional judgement.

The data review process is an evaluation of data on a technical basis rather than a determination of contract
compliance. As such, the standards against which the data are being weighed may differ from those specified
in the analytical method. Itis assumed that the data package represents the best efforts of the laboratory and
that it was already subjected to adequate and sufficient quality review prior to submission.

During the review process, laboratory qualified and unqualified data are verified against the supporting
documentation. Based on this evaluation, qualifier codes may be added, deleted, or modified by the data
reviewer. Results are qualified with the following codes in accordance with the USEPA National Functional
Guidelines:

e Concentration (C) Qualifiers

U The analyte was analyzed for but not detected. The associated value is the analyte instrument
detection limit.

B The reported value was obtained from a reading less than the contract-required detection limit
(CRDL), but greater than or equal to the instrument detection limit (IDL).

J  The compound has been found in the sample as well as its associated blank, its presence in
the sample may be suspect.
e Quantitation (Q) Qualifiers
E The reported value is estimated due to the presence of interference.
N  Spiked sample recovery is not within control limits.
*  Duplicate analysis is not within control limits.
e Validation Qualifiers

J The analyte was positively identified; however, the associated numerical value is an estimated
concentration only.

UJ The analyte was not detected above the reported sample detection limit. However, the reported
limit is approximate and may or may not represent the actual limit of detection.

uB Analyte considered non-detect at the listed value due to associated blank contamination.

R The sample results are rejected.

Two facts should be noted by all data users. First, the "R" flag means that the associated value is unusable.
In other words, due to significant quality control (QC) problems, the analysis is invalid and provides no
information as to whether the compound is present or not. "R" values should not appear on data tables
because they cannot be relied upon, even as a last resort. The second fact to keep in mind is that no
compound concentration, even if it has passed all QC tests, is guaranteed to be accurate. Strict QC serves to
increase confidence in data but any value potentially contains error.
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METALS ANALYSES

1. Holding Times

The specified holding times for the following methods are presented in the following table.

Method Matrix Holding Time Preservation
Cool to <6 °C;
Water | 180 days from collection to analysis preserved to a pH of
SW-846 6020 less than 2.
Soil 180 days from collection to analysis Cool to <6 °C.
Cool to <6 °C;
SW-846 7470 Water | 28 days from collection to analysis preserved to a pH of
less than 2.
SW-846 7471 Soil 28 days from collection to analysis Cool to <6 °C.

All samples were analyzed within the specified holding times.

2. Blank Contamination

Quality assurance (QA) blanks (i.e., method and rinse blanks) are prepared to identify any contamination
which may have been introduced into the samples during sample preparation or field activity. Method blanks
measure laboratory contamination. Rinse blanks measure contamination of samples during field operations.

A blank action level (BAL) of five times the concentration of a detected compound in an associated blank
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks
containing concentrations greater than the instrument detection limit (IDL). The BAL is compared to the
associated sample results to determine the appropriate qualification of the sample results, if needed.

Sample results less than the BAL associated with the following sample locations were qualified as listed in
the following table.

Sample —
Locations Analytes Sample Result Qualification
SW-08 Sel_emum
Antimony
SW-09 Selenium
SW-09D Selenium Detected sample results <RL and <BAL | “UB” at the RL
Thallium
~ Copper
SW-10 Thallium
SW-07 Thallium
RL Reporting limit

The equipment blank contained low concentrations of certain metals; however, it was not compared to
sediment sample results since the sediments analyzed for total metals were collected on a different day.
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3. Calibration

Satisfactory instrument calibration is established to provide that the instrument is capable of producing
acceptable quantitative data. An initial calibration demonstrates that the instrument is capable of acceptable
performance at the beginning of an experimental sequence. The continuing calibration verifies that the
instrument’s continuing performance is satisfactory.

3.1 Initial Calibration and Continuing Calibration

The correct number and type of standards were analyzed. The correlation coefficient of the initial calibration
was greater than 0.995 for all non-ICP analytes and all initial calibration verification standard recoveries were
within control limits.

All continuing calibration verification standard recoveries were within the control limit.

3.2 CRDL Check Standard

The CRDL check standard serves to verify the linearity of calibration of the analysis at the CRDL. The CRDL
standard is not required for the analysis of aluminum (Al), barium (Ba), calcium (Ca), iron (Fe), magnesium
(Mg), sodium (Na), and potassium (K). The criteria used to evaluate the CRDL standard analysis are
presented below in the CRDL standards evaluation table (if applicable).

All CRDL standard recoveries were within control limits.

3.3 ICP Interference Control Sample (ICS)

The ICS verifies the laboratories interelement and background correction factors.

All ICS exhibited recoveries within the control limits.

4, Matrix Spike (MS)/ Matrix Spike Duplicate (MSD)/Laboratory Duplicate Analysis

MS/MSD and laboratory duplicate data are used to assess the precision and accuracy of the analytical
method.

4.1 MS/MSD Analysis

All metal analytes must exhibit a percent recovery within the established acceptance limits of 75% to
125%. The MS/MSD recovery control limits do not apply for MS/MSD performed on sample locations
where the analyte’s concentration detected in the parent sample exceeds the MS concentration by a factor
of four or greater. In instance where this is true, the data will not be qualified even if the percent recovery
does not meet the control limits and the laboratory flag will be removed.

The MS/MSD analysis exhibited recoveries and RPD within the control limits.

4.2 Laboratory Duplicate Analysis

The laboratory duplicate relative percent difference (RPD) criterion is applied when parent and duplicate
sample concentrations are greater than or equal to five times the CRDL. A control limit of 20% for water
matrices and 35% for soil matrices is applied when the criteria above is true. In the instance when the
parent and/or duplicate sample concentrations are less than or equal to 5 times the CRDL, a control limit
of one times the CRDL is applied for water matrices and two times the CRDL for soil matrices.

A laboratory duplicate was not performed on a sample location within this SDG.
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5. Field Duplicate Analysis

Field duplicate analysis is used to assess the overall precision of the field sampling procedures and analytical
method. A control limit of 30% for water matrices and 50% for soil matrices is applied to the RPD between the
parent sample and the field duplicate. In the instance when the parent and/or duplicate sample concentrations
are less than or equal to 5 times the RL, a control limit of two times the RL is applied for water matrices or
three times the RL is applied for soil matrices.

Results for duplicate samples are summarized in the following table.

Sample Duplicate

Sample ID/Duplicate ID Compound Result Result RPD

Arsenic 1.7 091B AC
Barium 34.7 33.7 2.9%

Boron 50.0 45.7 AC

Chromium 3.8B 51 AC

Copper 16B 16B AC
SD-09 04092009/ Iron 558 569 2.0%
SD-09W 04092009 Manganese 131 128 2.3%
Nickel 11 1.3 16.7%
Lead 6.4 6.2 3.2%

Antimony 1.1B 1.1B AC

Thallium 0.14B 0.092 B AC

Zinc 10.7 114 AC

AC  Acceptable

The calculated RPDs between the parent sample and field duplicate were acceptable.

6. Laboratory Control Sample (LCS) Analysis

The LCS analysis is used to assess the precision and accuracy of the analytical method independent of matrix
interferences. The analytes associated with the LCS analysis must exhibit a percent recovery between the
control limits of 80% and 120%.

The LCS analysis exhibited recoveries within the control limits.

7. Serial Dilution

The serial dilution analysis is used to assess if a significant physical or chemical interference exists due to
sample matrix. Analytes exhibiting concentrations greater than 50 times the MDL in the undiluted sample are
evaluated to determine if matrix interference exists. These analytes are required to have less than a 10%
difference (%D) between sample results from the undiluted (parent) sample and results associated with the
same sample analyzed with a five-fold dilution.
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The sample locations associated with the deviant %D are also presented in the following table.

. Serial Dilution
Sample Locations Analytes (%D)
SW-08 Zinc 10.4%

The criteria used to evaluate the serial dilution are presented in the following table. In the case of a serial
dilution deviation, the sample results are qualified as documented in the table below.

- Sample e
Control Limit Result Qualification
Non-
> UL on-detect uJ
Detect J
8. System Performance and Overall Assessment

The laboratory qualified detects above detection limit but less than reporting limit with a “B” qualifier; these
results were flagged with “J” during validation.

Overall system performance was acceptable. Other than for those deviations specifically mentioned in
this review, the overall data quality is within the guidelines specified in the method.
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DATA VALIDATION CHECKLIST FOR METAL

METALS; SW-846 6000/7000

Reported

Performance
Acceptable

No | Yes

No ‘ Yes

Not
Required

Inductively Coupled Plasma-Atomic Emission Spectrometry (ICP)

Atomic Absorption — Manual Cold Vapor (CV)

Tier Il Validation

Holding Times

>

Reporting limits (units)

Blanks

A. Instrument Blanks

X

B. Method Blanks

>

C. Equipment/Field Blanks

Laboratory Control Sample (LCS)

Matrix Spike (MS) %R

Matrix Spike Duplicate (MSD) %R

MS/MSD Precision (RPD)

Field/Lab Duplicate (RPD)

XX [ XXX

ICP Serial Dilution

Reporting Limit Verification

XX XX [ X[ X]|X

x

Tier Ill Validation

Initial Calibration Verification

Continuing Calibration Verification

CRDL Standard

ICP Interference Check

Raw Data

Transcription/calculation errors present

Reporting limits adjusted to reflect sample

dilutions

XX XXX [ XX

XX XXX |[X|X

%R Percent recovery
RPD Relative percent difference
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SIMULTANEOUSLY EXTRACTED METALS (SEM) ANALYSES

1. Holding Times

The specified holding times for the following methods are presented in the following table.

Method Matrix Holding Time Preservation

180 days to analysis
28 days to analysis

EPA SEM 121/R-91-100 Solid Cool to <6 °C.

All samples were analyzed within the specified holding times.

2. Blank Contamination

Quality assurance (QA) blanks (i.e., method and rinse blanks) are prepared to identify any contamination
which may have been introduced into the samples during sample preparation or field activity. Method
blanks measure laboratory contamination. Rinse blanks measure contamination of samples during field
operations.

A blank action level (BAL) of five times the concentration of a detected compound in an associated blank
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks
containing concentrations greater than the instrument detection limit (IDL). The BAL is compared to the
associated sample results to determine the appropriate qualification of the sample results, if needed.

Compounds were not detected above the IDL in the associated blanks; therefore detected sample results were
not associated with blank contamination.

3. Matrix Spike (MS)/ Matrix Spike Duplicate (MSD)/Laboratory Duplicate Analysis

MS/MSD and laboratory duplicate data are used to assess the precision and accuracy of the analytical
method.

3.1 MS/MSD Analysis

All metal analytes must exhibit a percent recovery within the established acceptance limits of 75% to
125%. The MS/MSD recovery control limits do not apply for MS/MSD performed on sample locations
where the analyte’s concentration detected in the parent sample exceeds the MS concentration by a factor
of four or greater. In instance where this is true, the data will not be qualified even if the percent recovery
does not meet the control limits and the laboratory flag will be removed.

All analytes associated with MS/MSD recoveries were within control limits with the exception of the following
analyte present in the table below.

: MS MSD
Sample Location Analyte Recovery Recovery
SD-08 04092009 Mercury 138% 136%

The criteria used to evaluate MS/MSD recoveries are presented in the following table. In the case of an
MS/MSD deviation, the sample results are qualified. The qualifications are applied to all sample results
associated with this SDG.
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Control limit Sample Result Qualification
Non-detect uJ
MS/MSD percent recovery 30% to 74%
Detect J
Non-detect R
MS/MSD percent recovery <30%
Detect J
Non-detect No Action
MS/MSD percent recovery >125%
Detect J

3.2 Laboratory Duplicate Analysis

The laboratory duplicate relative percent difference (RPD) criterion is applied when parent and duplicate
sample concentrations are greater than or equal to five times the CRDL. A control limit of 20% for water
matrices and 35% for soil matrices is applied when the criteria above is true. In the instance when the
parent and/or duplicate sample concentrations are less than or equal to 5 times the CRDL, a control limit
of one times the CRDL is applied for water matrices and two times the CRDL for soil matrices.

A laboratory duplicate was not performed on a sample location within this SDG.

4.  Field Duplicate Analysis

The field duplicate sample analysis is used to assess the precision of the field sampling procedures and
analytical method. A control limit of 30% for water matrices and 50% for soil and sediment matrices is
applied to the RPD between the parent sample and the field duplicate. In the instance when the parent
and/or duplicate sample concentrations are less than or equal to five times the reporting limit (RL), a
control limit of two times the RL is applied for water matrices or three times the RL is applied for soil and
sediment matrices.

Results for duplicate samples are summarized in the following table.

Sample Duplicate
Sample ID/Duplicate |D Compound Result Result RPD
Cadmium 0.024 0.028 AC
Copper 10B 1.1B AC
SD-09D 04092009 Lead 14 17 19.4%
Zinc 9.8 10.6 7.8%
Mercury 0.00046 U 0.00046 U AC

AC  Acceptable

The calculated RPDs between the parent sample and field duplicate were acceptable.
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5. Laboratory Control Sample (LCS) Analysis

The LCS analysis is used to assess the precision and accuracy of the analytical method independent of
matrix interferences. The analytes associated with the LCS analysis must exhibit a percent recovery
between the control limits of 80% and 120%.

The LCS analysis exhibited recoveries within the control limits.

6. System Performance and Overall Assessment

The laboratory qualified detects above detection limit but less than reporting limit with a “B” qualifier; these
results were flagged with “J” during validation.

The calculated %solids were acceptable with the exception of the sample location presented in the following
table.

Sample Location %Solids
SD-07 9.9%
SD-08 11.0%
SD-09 13.6%
SD-09D 13.6%

The criteria used to evaluate percent solids are presented in the following table. The qualifications are applied
to the all sample results associated with sample location.

Sample Concentration Sample Result Qualification

Non-detect uJ
Detect J

Percent solids < 30%

Overall system performance was acceptable. Other than for those deviations specifically mentioned in
this review, the overall data quality is within the guidelines specified in the method.
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DATA VALIDATION CHECKLIST FOR SEM

Performance
SEM: EPA SEM 121/R-91-100 Reported Acceptable Not
No ‘ Yes No ‘ Yes Required

Inductively Coupled Plasma-Mass Spectrometry (ICP/MS)

Tier Il Validation

Holding Times X X
Reporting limits (units) X X
Blanks
A. Instrument Blanks X X
B. Method Blanks X X
C. Equipment/Field Blanks X
Laboratory Control Sample (LCS) X X
Laboratory Duplicate Sample X X
Matrix Spike (MS) %R X X
Matrix Spike Duplicate (MSD) %R X X
MS/MSD Precision (RPD) X X

Laboratory Duplicate Sample (RPD) X

Field Duplicate Sample (RPD) X X
Tier lll Validation

Initial Calibration Verification X X
Continuing Calibration Verification X X
CRDL Standard X X
ICP Interference Check X X
Raw Data X X
Transcription/calculation errors present X X
Reporting limits adjusted to reflect sample X X
dilutions

%R Percent recovery

RPD Relative percent difference
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GENERAL CHEMISTRY ANALYSES

1. Holding Times

The specified holding times for the following methods are presented in the following table.

Method Matrix Holding Time Preservation

Hardness by SM2340C Water 6 months from collection to | Cooled @ <6°C; preserved

analysis to a pH of less than 2.
Ammonia-N by Water 28 days from collection to | Cool to <6 °C; preserved to a
EPA 350.1 analysis pH of less than 2.
Acid Volatile Sulfide (AVS) . 14 days from collection to o
by EPA AVS Sediment analysis Cool to <6 °C.

All samples were analyzed within the specified holding times.

2. Blank Contamination

Quality assurance (QA) blanks (i.e., method and rinse blanks) are prepared to identify any contamination
which may have been introduced into the samples during sample preparation or field activity. Method blanks
measure laboratory contamination. Rinse blanks measure contamination of samples during field operations.

A blank action level (BAL) of five times the concentration of a detected compound in an associated blank
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks
containing concentrations greater than the method detection limit (MDL). The BAL is compared to the
associated sample results to determine the appropriate qualification of the sample results, if needed.
Analytes were not detected above the MDL in the associated blanks; therefore detected sample results were
not associated with blank contamination.

3. Calibration

Satisfactory instrument calibration is established to insure that the instrument is capable of producing
acceptable quantitative data. An initial calibration demonstrates that the instrument is capable of acceptable
performance at the beginning of an experimental sequence. The continuing calibration verifies that the
instrument daily performance is satisfactory.

The correct number and type of standards were analyzed. The correlation coefficient of the initial calibration
was greater than 0.995 and all initial calibration verification standard recoveries were within control limits.

All calibration standard recoveries were within the control limit.
4. Matrix Spike (MS)/ Matrix Spike Duplicate (MSD)/Laboratory Duplicate Analysis

MS/MSD and laboratory duplicate data are used to assess the precision and accuracy of the analytical
method.
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4.1 MS/MSD Analysis

All analytes must exhibit a percent recovery within the established acceptance limits of 75% to 125%. The
MS/MSD recovery control limits do not apply for MS/MSD performed on sample locations where the analyte’s
concentration detected in the parent sample exceeds the MS concentration by a factor of four or greater. In
instance where this is true, the data will not be qualified even if the percent recovery does not meet the control
limits and the laboratory qualifier “N” will be removed.

The MS/MSD analysis exhibited recoveries within the control limits.

4.2 Laboratory Duplicate Analysis

The laboratory duplicate relative percent difference (RPD) criterion is applied when parent and duplicate
sample concentrations are greater than or equal to 5 times the CRDL. A control limit of 20% for water
matrices and 35% for soil matrices is applied when the criteria above is true. In the instance when the parent
and/or duplicate sample concentrations are less than or equal to 5 times the CRDL, a control limit of one times
the CRDL is applied for water matrices and two times the CRDL for soil matrices.

The laboratory duplicate sample results exhibited RPD within the control limit.

5. Field Duplicate Analysis

Field duplicate analysis is used to assess the precision and accuracy of the field sampling procedures and
analytical method. A control limit of 100% for soil matrices is applied to the RPD between the parent sample
and the field duplicate. In the instance when the parent and/or duplicate sample concentrations are less than
or equal to 5 times the RL, a control limit of three times the RL is applied for soil matrices.

Results for duplicate samples are summarized in the following table.

Sample Duplicate
Sample ID/Duplicate ID Compound Result Result RPD
SD-09 04092009/ AVS 50.6 53.4 5.4%

SD-09D 04092009
SD-09 04092009/ Hardness 128 126 1.6%
SD-09W 04092009

Nitrogen as Ammonia 0.60 U 0.85B AC

AC  Acceptable
NC  Not compliant

The calculated RPDs between the parent sample and field duplicate were acceptable.

6. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analysis

The LCS/LCSD analysis is used to assess the precision and accuracy of the analytical method independent of
matrix interferences. The analytes associated with the LCS/LCSD analysis must exhibit a percent recovery
between the control limits of 80% and 120%.

All compounds associated with the LCS/LCSD analysis exhibited recoveries within the control limits.
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7. System Performance and Overall Assessment

The laboratory qualified detects above detection limit but less than reporting limit with a “B” qualifier; these
results were flagged with “J” during validation.

The calculated %solids were acceptable with the exception of the sample location presented in the following

table.

Sample Location %Solids
SD-07 9.9%
SD-08 11.0%
SD-09 13.6%
SD-09D 13.6%

The criteria used to evaluate percent solids are presented in the following table. The qualifications are applied
to the all sample results associated with sample location.

Sample Concentration

Sample Result Qualification

Percent solids < 30%

Non-detect uJ

Detect J

Overall system performance was acceptable. Other than for those deviations specifically mentioned in
this review, the overall data quality is within the guidelines specified in the method.
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DATA VALIDATION CHECKLIST FOR GENERAL CHEMISTRY

General Chemistry: SM2340C; EPA 350.1; Reported P:;gg::gl‘;e Not
EPA AVS Required
No | VYes No | Yes

Miscellaneous Instrumentation
Tier Il Validation
Holding times X X
Reporting limits (units) X X
Blanks

A. Method blanks X X

B. Equipment blanks X X
Laboratory Control Sample (LCS) %R
Laboratory Control Sample Duplicate(LCSD) %R X
LCS/LCSD Precision (RPD) X
Matrix Spike (MS) %R X X
Matrix Spike Duplicate(MSD) %R X X
Lab Duplicate (RPD) X X
Field Duplicate (RPD) X X
Dilution Factor X X
Moisture Content X X
Tier Ill Validation
Initial calibration %RSD or correlation coefficient X
Continuing calibration %R X X
Raw Data X X
Transcription/calculation errors present X
Reporting Iimits_ adjusted to reflect X X

sample dilutions

%RSD - relative standard deviation, %R - percent recovery, RPD - relative percent difference,

%D — difference
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CHAIN OF CUSTODY/
CORRECTED SAMPLE ANALYSIS DATA SHEETS

G:\Project_Data\AIT_PVU\2015\23001-23500\23466\23466R.doc

33



Adag pratd

- MNic ‘SjdWES By} s SARIS - AHYNYD SHedel i JusiD) o) patngey - JHHM NOLLAGIELSIa

~
(e8]
(ce]

4

SIBLUILLOT)

(1-

h V\l\\lj.. e
Spl | bor —
Bulf a1eg Ag pansaay g eeuff sieg Ag peysinbuyoy g
auirf g Ad pangoey 2 auny 4 Sipa . Ag _umcmsus_.mm 2
EITT aleg Ag paAtaoay | By ey M m‘%:..__mm ‘L
Jsayo [] sfeaiz [ shegri [] sAege O @v _H_ muvm: vz [
{ireds) sjusweaiinbay O INDBY BiL | PUNOIY iy

{tpuow | weyp sebuoy

syjuop Jof oMty [ qet Ag esodsig [

PaLBIS) QIe SAAWBS J paSSasSE 94 ABW 28] )

WD 0f uey [
1esods)g ajdues

umouyun) [

g uosg [

aiqEwWWES [} PIBZRH-UON O
UORBIYRUSD] BB S4qISS0d

Juenlf upig ]

%

*

A
+H

aop|

/

73

andl

al- MS

400/

{b0-M%

5001

M5

w] S

Ohb (|

401

R R
AT Ao A
L AX KL
W AEN"
> Al 4% A ]
P ol ol | || -~
| A A A A

%.Iydx ] e

450

13.“ ~

0h01

A= qs

544

440-

5ad]

ba-qs

&3wif s

Ohb0

30-45

B

Lafb

L3-S

saidun) |~ | [ %

pos Wi w5 gl

VIS [ SAY << <~

L\ 7D oS M EIZ|Z[AE g : (eurt oo U patyqwon 5q Avw eydwes yIBa Joy SiPuleILoS)
S R 5 .,wm., = |88 = m oL siea uonduosaq pue ‘oN ‘Q'} ejdues
(" mﬁ. WI o b SBAlleAIBSEL XUEW
1disoay jo mcc._E.nE%O = m T J ¥ suaUBlUI0D ’ 'Ofy%, BIONDABPIY) BSE uS&huE.EoD :
UOROMSUY [BI0
/s I {e1ads \ | RE v - MU )
T 18qLUnN QA HBLLIED {eng15) uoneso nnm mEmZ 1ovioig
(papasu st doeds aiow 44409 L. 865
41 151 Yorny) siseuy B0 qFT o0 g -epondiz| amg
jo abed err 07-7¢ \m WM J@Q&é w\ \
Jequinyt qeY 19quIny Xeg/(apoo saty) Jaquing suoydsiet —+4 . . Sseuppy
¢L9760 Lofeft AT F TV WL
BQUINN ADOISND) JO WIBYD ajeq 1obvuBy 108014 45 e

ONILSIL TVINIWNONHIANT NI ¥3Av31 IHL

ODLISUUNSO|

Won [1ses ciswem Bupuug

Mdisoay vo exmeiadis)

(zoo1) P21~ VL

pioday Apoisng
40 urey

coD110102



Tetra Tech EM, Inc
Client Sample ID: ER-1

GC/MS Semivolatiles

Lot-Sample #...: CSD110102-011 Work Order #...: KS00PlAA Matrix......... : WATER
Date Sampled...: 04/09/09 14:00 Date Received..: 04/10/09 09:45 MS Run #.......:
Prep Date......: 04/16/09 Analysis Date..: 04/29/09
Prep Batch #...: 9106283 Analysis Time..: 09:30
Dilution Factor: 0.95 Initial Wgt/Vol: 1050 mL Final wWgt/vol..: 10 mL
Analyst ID.....: 003200 Instrument ID..: 731
Method......... : SW846 B8270C
REPORTING
PARAMETER RESULT LIMIT UNITS MDL
Acenaphthene ND 1.9 ug/L 0.14
Acenaphthylene ND 1.9 ug/L 0.080
Acetophenone ND 9.5 ug/L 0.21
Anthracene ND 1.9 ug/L 0.99
Atrazine ND J 9.5 ug/L 0.19
Benzo (a) anthracene ND 1.9 ug/L 0.17
Benzo (a)pyrene ND 1.9 ug/L 0.11
Benzo (b) fluoranthene ND 1.9 ug/L 0.15
Benzo (ghi)perylene ND 1.9 ug/L 0.082
Benzo (k) fluoranthene ND 1.9 ug/L 0.1s
Benzaldehyde 5.3 J 9.5 ug/L 0.48
1,1'-Biphenyl ND 9.5 ug/L 0.15
bis (2-Chloroethoxy} ND 9.5 ug/L 0.13
methane
bis(2-Chloroethyl) - ND 1.9 ug/L 0.25
ether
bis (2-Ethylhexyl) ND 9.5 ug/L 0.44
phthalate
4 -Bromophenyl phenyl ND 9.5 ug/L 0.18
ether
Butyl benzyl phthalate ND 9.5 ug/L 2.9
Caprolactam ND 48 ug/L 6.9
Carbazole ND 1.9 ug/L 0.13
4-Chloroaniline ND 9.5 ug/L 1.0
4-Chloro-3-methylphenol ND 9.5 ug/L 0.24
2-Chloronaphthalene ND 1.9 ug/L 0.14
2-Chlorophencl ND 9.5 ug/L 0.20
4-Chlorophenyl phenyl ND 9.5 ug/L 0.099
ether
Chrysene ND 1.9 ug/L 0.10
Dibenz (a,h}anthracene ND 1.9 ug/L 0.12
Dibenzofuran ND 9.5 ug/L 0.18
3,3'-Dichlorobenzidine ND 9.5 ug/L 0.34
2,4-Dichlorophenol ND 1.9 ug/L 0.13
Diethyl phthalate ND 9.5 ug/L 0.43
2,4-Dimethylphenol ND 9.5 ug/L 0.076
Dimethyl phthalate ND 9.5 ug/L 0.13

{Continued on next page)
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Tetra Tech EM, Inc
Client Sample ID: ER-1

GC/MS Semivolatiles

Lot-Sample #...: C9D110102-011 Work Order #...: K900PlAA Matrix.........: WATER
REPORTING
PARAMETER RESULT LIMIT UNITS MDL
Di-n-butyl phthalate ND 5.5 ug/L 0.28
4,6-Dinitro- ND 48 ug/L 7.4
2-methylphenol
2,4-Dinitrophenol ND 48 ug/L 5.8
2,4-Dinitrotoluene ND 9.5 ug/L 0.16
2,6-Dinitrotoluene ND 9.5 ug/L 0.18
Di-n-octyl phthalate ND 9.5 ug/L 0.15
Fluoranthene ND 1.9 ug/L 0.095
Fluorene ND 1.9 ug/L 0.094
Hexachlorobenzene ND 1.9 ug/L 0.17
Hexachlorobutadiene ND 1.9 ug/L 0.12
Hexachlorocyclopenta- ND 9.5 ug/L 0.11
diene
Hexachloroethane ND 9.5 ug/L 0.073
Indeno (1,2,3-cd)pyrene ND 1.9 ug/L 0.15
Isophorone ND 9.5 ug/L 0.27
2-Methylnaphthalene ND 1.9 ug/L 0.15
2-Methylphenol ND 9.5 ug/L 0.13
4-Methylphenol ND 9.5 ug/L 0.17
Naphthalene ND 1.9 ug/L 0.26
2-Nitroaniline ND 48 ug/L 0.16
3-Nitroaniline ND 4B ug/L 0.25
4-Nitroaniline ND 48 ug/L 0.22
Nitrobenzene ND 1.9 ug/L 0.17
2-Nitrophenol ND 9.5 ug/L 0.13
4 -Nitrophenol ND 48 ug/L 6.7
N-Nitrosodi-n-propyl- ND 1.9 ug/L 0.37
amine
N-Nitrosodiphenylamine ND 1. ug/L 0.46
2,2'-oxybis ND 1. ug/L 0.33
{(1-Chloropropane}
Pentachlorophenol ND 9.5 ug/L 1.8
Phenanthrene ND 1.9 ug/L 0.27
Phenol ND 1.9 ug/L 0.22
Pyrene ND 1.9 ug/L 0.11
2,4,5-Trichloro- ND 9.5 ug/L 0.14
phenol
2,4,6-Trichloro- ND 9.5 ug/L 0.086
phenol

{Continued on next page)
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Tetra Tech EM, Inc

Client Sample ID: ER-1

GC/MS Semivolatiles

Lot-Sample #...: C9D110102-011 Work Order #...: K300PlAA Matrix.........: WATER
PERCENT RECOVERY

SURRQGATE RECOVERY LIMITS
2,4,6-Tribromophenol 79 (33 - 122)
2-Fluorobiphenyl 85 (35 - 108)
2-Fluorophenol 77 {26 -~ 100)
Nitrobenzene-d5 B3 (37 - 104)
Phenol-ds 81 (30 - 102)
Terphenyl-dl4 94 (25 - 130)
NOTE(S) -
] Estimated result. Result is bess than RL.
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Tetra Tech EM, Inc
Client Sample ID: ER-1

GC Semivolatiles

Lot-Sample #...: C5D110102-011 Work Order #...: KSOOP1AC Matrix.........: WATER
Date Sampled...: 04/09/09 Date Received..: 04/10/09 MS Run #.......: 9103239
Prep Date......: 04/13/09 Analysis Date..: 04/15/09
Prep Batch #...: 9103396 Analysis Time..: 21:04
Dilution Factor: 0.94 Initial Wgt/Vol: 1060 mL Final Wgt/vVel..: 40 mL
Analyst ID.....: 402331 Instrument ID..: C/D
Method.........: SW846 8081A

REPORTING
PARAMETER RESULT LIMIT UNITS MDL
alpha-BHC ND 0.047 ug/L 0.014
beta-BHC ND 0.047 ug/L 0.014
delta-BHC ND 0.047 ug/L 0.0089
gamma-BHC (Lindane) ND 0.047 ug/L 0.014
Heptachlor ND 0.047 ug/L 0.013
Aldrin ND 0.047 ug/L 0.010
Heptachlor epoxide ND 0.047 ug/L 0.0093
Endosulfan I ND 0.047 ug/L 0.0070
Dieldrin ND 0.047 ug/L 0.0075
4,4'-DDE ND 0.047 ug/L 0.0064
Endrin ND 0.047 ug/L 0.0072
Endrin ketone ND 0.047 ug/L 0.0094
Endrin aldehyde ND 0.047 ug/L 0.011
Endosulfan II ND 0.047 ug/L 0.014
4,4'-DDD ND 0.047 ug/L 0.0073
Endosulfan sulfate ND 0.047 ug/L 0.015
4,4'-DDT ND 0.047 ug/L 0.013
Methoxychlor ND 0.094 ug/L 0.017
alpha-Chlordane ND 0.047 ug/L 0.011
gamma-Chlordane ND 0.047 ug/L 0.0071
Toxaphene ND 1.9 ug/L 0.39

PERCENT RECOVERY

SURROGATE RECOVERY LIMITS
Tetrachloro-m-xylene 78 (45 - 130)
Decachlorobiphenyl 99 (45 - 130)
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Tetra Tech EM,

Inc

Client Sample ID: ER-1

GC Semivolatiles

Iot-Sample #...: C9D110102-011 Work Order #...: K900P1AD Matrix.........: WATER
Date Sampled...: Date Received.._.: 04/10/09 MS Run #.......:
Prep Date. _....: Analysis Date..: 04/16/09
Prep Batch #...: Analysis Time..: 20:57
Dilution Factor: Initial Wgt/vol: 1060 mL Final Wgt/vol..: 40 mL
Analyst ID.....: Instrument ID..: 5/T

Method.........: SWB46 BO82

REPORTING

PARBMETER RESULT LIMIT UNITS MDL
Aroclor 1016 ND 0.38 ug/L 0.095
Aroclor 1221 ND 0.38 ug/L 0.094
Aroclor 1232 ND 0.38 ug/L 0.11
Aroclor 1242 ND 0.38 ug/L 0.070
Aroclor 1248 ND 0.38 ug/L 0.085
Aroclor 1254 ND 0.38B ug/L 0.086
Aroclor 1260 ND 0.38 ug/L 0.051

PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
Tetrachloro-m-xylene 107 {35 - 140)
Decachlorobiphenyl 116 (35 - 140)
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Tetra Tech EM, Inc
Client Sample ID: SD-07

TOTAL Metals

Lot-Sample #...: C9D110102-001 Matrix.......: SOLID
Date Sampled...: 04/05/09%9 Date Received..: 04/10/09
¥ Moisture.....: 90
REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE OQRDER #
Prep Batch #...: 9121031
Cadmium 0.014 J 0.011 umoles/gm EPA SEM 05/01-05/06/09 K90X51AD
Dilution Factor: 1 Analysis Time..; 00:00 Analyst ID.....: 0225952
Instrument ID..: TRACEICP MS Run #.......: 9121018 MDL.......... ... 0.00036
Copper 0.79 B, 20.2 umcles/gm EPA SEM 05/01-05/06/09 KS0XS51AC
Dilution Factor: 1 Analysis Time..: 00:00 Analyst ID.....: 022952
Instrument ID..: TRACEICP MS Run #.......: 9121018 MDL............: 0.008%
Nickel 0.27 0.17 umoles/gm EPA SEM 05/01-05/06/09 K90X51AF
Dilution Factor: 1 Analyegis Time..: 00:00 Analyst ID.....: 022952
Instrument ID..: TRACEICF MS Run H.....,..: 9121018 MDL............: 0,0049
Lead 0.61 0.0073 umoles/gm EPA SEM 05/01-05/06/09 K90X51AG
Dilution Factor: 1 Analysis Time..: 00:00 Analyst ID..... 1 022952
Ingcrument ID..: TRACEICF MS Run #.......: 9121018 MDL...........,: 0,0024
Zinc 8.6 0.38 umoles/qgm EPA SEM 05/01-05/06/09 K90XS51AH
Dilution Factor: t Analysis Time..: 00:00 Analyst ID.....: 022952
Instrument ID..: TRACEICF MS Run #.......: 9121018 MDL............: 0.028
Prep Batch §##...: 9124023
Mercury ND J 0.00063 umcles/gm EPA SEM 05/04/09 KS0X51AE
Dilution Factor: 1 Analysis Time..: 00:00 Analyst ID.....: 031043
Ingstrument ID..: HGHYDRA MS Run #....,..: 9124014 MDL............: 0.00006%5
NOTE (S} :

Results and reporting limits have been adjusted for dry weight.
B Estimated result. Result is less than RL.
J Method blank contamination. The associated method blank contains the target analyte at a reponable level.
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Tetra Tech EM, Inc

Client Sample ID: SD-08

TOTAL Metals
Lot-Sample #...:

CsD110102-002
Date Sampled...:

Matrix.......: SOLID
04/08/09 Date Received..: 04/10/09
¥ Moisture.....: 89
REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #
Prep Batch #...: 92121031
Cadmium 0.035 J 0.010 umoles/gm EPA SEM 05/01-05/06/09 E90X71AH
Dilution Factor: 1 Analysgis Time..: 00:00 Analyst ID.....: 022952
Ingtrument ID,..: TRACEICP MS Run #.......: 9121018 MDL............: 0.00033
Copper 1.4 B 18.2 umoles/gm EPA SEM 05/01-05/06/09 K90X71AR
Dilution Factor: 1 Analysis Time..: 00:00 Analyst ID.....: 022952
Ingtrument ID..: TRACEICP MS Run #.......: 9121018 MDL............: 0.0080
Nickel 0.39 0.15 umoles/gm EPA SEM 05/01-05/06/09 K90X71AP
Dilution Factor: 1 Analysis Time.,.: 00:00 Analyst ID.....: 022952
Ingtrument ID..: TRACEICP MS Run #....... 1 9121018 MDL............: 0.0044
Lead 1.8 0.0066 umoles/gm EPA SEM 05/01-05/06/03 K90X71AT
Dilution Facteor: 1 Analysis Time..: 00:00 Analyst ID.....: 022952
Inatrument ID..: TRACEICP MS Run #.......: 9121018 MDL............: 0.0022
Zinc 16.4 0.35 umoles/gm EPA SEM 05/01-05/06/09 K90X71AW
Dilution Factor: 1 Analysis Time..: 00:00 Analyst ID..... i 022952
Instrument ID..: TRACEICP MS Run #.......: 9121018 MDL.........,..: 0.026
Prep Batch #...: 9124023
Mercury ND J 0.00056 umoles/gm EPA SEM 05/04/09 K90X71AL
Dilution Factor: 1 Analysis Time,.: 00:00 Analyst ID..... : 031043
Instrument ID..: HGHYDRA MS Run #.......: 9124014 MDL............: 0.000059
NOTE (S) :
Results and reperting limits have been adjusted for dry weight,
B Estimated result. Result 15 less than RL.,

] Method blank comamination. The associated method blank contains the wrget analyte 8t a reportable level,
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Tetra Tech EM, Inc
Client Sample ID: SD-09

TOTAL Metals

Lot-Sample §#...: C9D110102-003 Matrix.......: SOLID

Date Sampled...: 04/09/09 Date Received..: 04/10/09

¥ Moisture..... : 86

REPORTING PREPARATION- WORK

PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

Prep Batch #...: 9121031

Cadmium 0.024 J 0.008B2 umoles/gm EPA SEM 05/01-05/06/09 K90X91AD
Dilution Factor: 1 Analysis Time..: Q0:00 Analyst ID.....: 022952
Instrument ID,,: TRACEICP MS Run #....... 1 9121018 MDL............: 0.00027

Copper 1.0-B,F 14.8 umoles/gm EPA SEM 05/01-05/06/09 K90X91AC
Dilution Factor: 1 Analysis Time..: 00:00 Analyst ID.,...: 022952
Instrument ID,.: TRACEICP MS Run #....... + 9121018 MDL............: 0.00865

Nickel 0.34 0.13 umoles/gm EPA SEM 05/01-05/06/09 K90X91AF
Diluticon Factor: 1 Analysis Time..: 00:00 Analyst ID.....: 022952
Instrument ID..: TRACEICP MS Run #....... : 9121018 MDL............: 0.0036

Lead 1.4 0.0053 umoles/gm EPA SEM 05/01-05/06/09 K90X91AG
Dilution Factor: 1 Analysis Time..: 00:00 Analyst ID.,..,: 022952
Instrument ID..: TRACEICP MS Run #....... i 9121018 MDL............: 0.0018

Zinc 9.8 O 0.28 umoles/gm EPA SEM 05/01-05/06/09 K90X91AH
Diluticn Factor: 1 Analysgis Time..: 00:00 Analyst ID.....: 022952
Ingstrument ID..: TRACEICP MS Run #....... : 9121018 MDL............: 0.021

Prep Batch #...: 9124023

Mercury ND J 0.00046 umoles/gm EPA SEM 05/04/09 K90X91AE
Dilution Factor: 1 Analysis Time..: ©0:00 Analyst ID.....: 031043
Instrument ID..: HGHYERA MS Run #....... : 9124014 MDL.,..........: 0.000048

NOTE(S) :

Results and reporting limits have been adjusied for dry weight.
B Estimated result. Result is less than RL.

3 Method blank contamination. The associated method blank contains the target analyie at a reportable level.
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Tetra Tech EM, Inc
Client Sample ID: SD-09D

TOTAL Metals

Lot-Sample #...: C9D110102-004 Matrix.......: SOLID
Date Sampled...: 04/09/09 Date Received..: 04/10/09
¥ Moisture..... : 86

REPORTING PREPARATICON- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

Prep Batch #...: 2121031

Cadmium 0.028 J 0.0082 umoles/gm EPA SEM 05/01-05/06/09 K900C1AD
Dilution Factor: 1 Analysis Time..: 00:00 Bnalyst ID.....: 022952
Instrument ID..: TRACEICP M5 Run #....... : 9121018 MDL........,...: 0.00027
Copper 1.1 B3 14.8 umoles/gm EPA SEM 05/01-05/06/09 K900C1AC
Dilution Factor: 1 Analyais Time..: 00:00 Analyst ID.....: 0232952
Instrument ID..: TRACEICP MS Run #....... : 9121018 MDL............ : 0.0065
Nickel 0.36 0.13 umoles/gm EPA SEM 05/01-05/06/09 K900C1AF
Dilution Factor: 1 Analyaig Time..: 00:00 Analyst ID.....: 022952
Instxruament ID..: TRACEICP MS Fun #....... ;2121018 MDL............ 1 Q.0036
Lead 1.7 0.0053 umcles/gm EPA SEM 05/01-05/06/09 K900C1AG
Dilution Factor: 1 Analyais Time,.: 00:00 Analyst ID..... : 022952
Instrument ID..: TRACEICP MS Run #....... : 9121018 MDL............ : 0.0018
Zinc 10.6 T Q 0.28 umoles/gm EPA SEM 05/01-05/06/09 K900C1AH
Dilution Factor: 1 Analysis Time..: 00:00 Analyst ID.....: 022952
Instrument ID..: TRACEICP MS Run #....... : 9121018 MDL............ : 0.021

Prep Batch #...: 9124023

Mercury ND J 0.00046 umcles/gm EPA SEM 05/04/09 K900C1AE
Dilution Factor: 1 Analysis Time..: 00:00 Analyst ID.....: 031043
Instrument ID..: HGHYDRA MS Run #.......: 2124014 MDL............: 0.000048
NOTE(S) :

Results and reporting limits have been adjusted for dry weight.
B Estimated result. Result is less than RL.
I Method blank conamination. The associated method blank contains the targes analyte at a reportable level.

coD110102 44 (1 - 88)


JDavin
Line

JDavin
Line

JDavin
Line

JDavin
Typewritten Text
J

JDavin
Line

JDavin
Typewritten Text
J


Tetra Tech EM, Inc
Client Sample ID: SD-10

TOTAL Metals

Lot-Sample #...: C9D110102-005 Matrix.......: SQOLID
Date Sampled...: 04/09/09 Date Received..: 04/10/09
¥ Moisture.....: 25
REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOQOD ANALYSIS DATE ORDER #
Prep Batch #...: 9121031
Cadmium 0.00066 B- J 0.0015 umoles/gm EPA SEM 05/01-05/06/09 K9S00E1AD
Dilution Factor: 1 Analysis Time..: 00:00 Analyst ID.....: 022952
Instrument ID..: TRACEICP MS Run #.......: 9121018 MDL............: 0,000048
Copper 0.025 8,9 J 2.7 umoles/gm EPA SEM 05/01-05/06/09 K900E1AC
Dilution Factor: 1 Analysia Time,.: 00:C0 Analyst ID...,. 3 Q22952
Instrument ID..: TRACEICP MS Run #.......: 9121018 MDL............: 0.,0012
Nickel 0.028 0.022 umoles/gm EPA SEM 05/01-05/06/09 K90OE1AF
Dilution Factor: 1 Analysis Time..: 00:00 Analyst ID.....: 022952
Instrument ID..: TRACEICP MS Run #....,...: 9121018 MDL............: Q0.00066
Lead 0.028 0.00097 umoles/gm EPA SEM 05/01-05/06/09 XK900E1AG
Dilution Factor: 1 Analysis Time..: 00:00 Analyst ID.....: 022952
Instrument ID..: TRACEICP MS Run #....,...: 9121018 MDL............: D.00D32
Zinc 0.49 O 0.051 umoles/gm EPA SEM 05/01-05/06/09 K900E1AH
Dilution Factor: 1 Analysis Time..: 00:00 Analyst ID.....: 0229552
Instrument ID..: TRACEICP MS Run #.......: 9121018 MDL............: 0.0038
Prep Batch #...: 9124023
Mercury ND 0.000083 umoles/gm EPA SEM 05/04/09 K900E1AE
Dilution Factor: 1 Analysis Time..: 00:00 Analyst ID.....: 031043
Instrument ID..: HGHYDRA M5 Run #.......: 9124014 MDL............: 0.0000G08
NOTE(S) :

Results and reporting limits have been adjusted for dry weight,

B Estimated result. Result is Jess than RL.

1 Method blank comtamination. The sssociated method blank contains the target analyte at a reportable level,
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Tetra Tech EM, Inc

Client Sample ID: SW-07

TOTAL Metals

Lot-Sample #...: C9D110102-006 Matrix. . .....: WATER
Date Sampled...: 04/09/09 Date Received..: 04/10/09
REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #
Prep Batch #...: 2117204
Silver ND 1.0 ug/L SW846 6020 04/27-05/04/09 K900GLAD
Diluticn Factor: 1 Rnalysis Time..: 12:57 Analyst ID..... 1 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL........... 0.077
Arsenic 1.3 1.0 ug/L SW846 6020 04/27-05/04/09 K900G1AE
Dilution Factor: 1 Analysis Time..: 12:57 Analyat ID..... : 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL,........... : 0.14
Barium 81.1 10.0 ug/L SW846 6020 04/27-05/04/09 K900G1AF
Dilution Factor: 1 Analysis Time,.: 12:57 Analyst ID..... : 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............ : 0.076
Beryllium ND 1.0 ug/L SWe46 6020 04/27-05/04/09 K300GlAG
Dilution Factor: 1 Analysis Time 12:57 Rnalyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL........... : 0.068
Boron 423 5.0 ug/L 5WBe46 6020 04/27-05/04/09 K900G1AH
Dilution Factor: 1 Analysis Time 12:57 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL........... : 0.42
Cadmium ND 1.0 ug/L SW846 6020 04/27-05/04/09 K900G1AJ
Dilution Factor: 1 Rnalysis Time..: 12:57 Analyst ID..... : 400149
Instrument ID,.,: ICPMS2 MS Run #.......: 9117121 MDL............ + 0.12
Chromium 6.5°0 2.0 ug/L 5W846 6020 04/27-05/04/09 K900G1AK
Dilution Factor: 1 Analysis Time..: 12:57 Analyst ID..... : 400149
Instrument ID,.: ICEMS2 MS Run #.......: 9117121 MDL............ : 0.11
Copper 2.4F 2.0 ug/L 5wWB46 6020 04/27-05/04/09 EKS00G1lAL
Dilution Factor: 1 Analysis Time 12:57 Analyst ID..... : 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............ : 0.14
Iron 1480 50.0 ug/L SWe46 6020 04/27-05/04/09 K900G1AM
Dilution Factor: 1 Analysis Time..: 12:57 Analyst ID.,... 1 400149
Instrument ID..: TICPMS2 MS Run #.......: 9117121 MDL............ : 7.4
{Continued on next page)
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Tetra Tech EM, Inc

Client Sample ID: SW-07

TOTAL Metals

Lot-Sample $#...: C9D110102-006 Matrix.........: WATER
REPORTING PREPARATION- WORK

PARAMETER RESULT LIMIT UNITS METHQOD ANALYSIS DATE ORDER #

Manganese 291 0.50 ug/L 5W846 6020 04/27-05/04/09 K900G1AN
Dilution Factor: 1 Analysis Time.,: 12:57 Analyst ID..... 1 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............ : 0.047

Nickel 4.3 1.0 ug/L SW846 6020 04/27-05/04/09 K900GL1AP
Dilution Factor: 1 Analysis Time 12:57 Analyst ID,..,., 1 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............ 1 0.073

Lead 6.9 1.0 ug/L SWBa6 6020 04/27-05/04/09 K900G1AQ
Dilution Factor: 1 Analysis Time 12:57 Rnalysgt ID..... : 400149
Instrument ID.,: ICPMS2 MS Run #.......: 9117121 MDL........... ¢ 0.020

Ant imony 0.92 8 J 2.0 ug/L 5W846 6020 04/27-05/04/09 K900G1AR
Dilution Factor: 1 Analysis Time,.: 12:57 Analyst ID..... i 400149
Instrument ID..: ICPMS2 M5 Run #.......: 9117121 MDL............ : 0.047

Selenium 1.6 B, J S.0 ug/L SW846 6020 04/27-05/04/09 K900G1AT
Dilution Factor: 1 Analysis Time..: 12;587 Analyst ID..... : 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............ : 0.21

Thalliem 1Y wase2e8 UB 1.0 ug/L SW846 6020 04/27-05/04/09 K900G1AU
Dilution Factor: 1 Analysis Time..: 12:57 Analyst ID..... i 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............ : 0.018

Zinc 19.3 J 5.0 ug/L 5W846 6020 04/27-05/04/09 K900G1AV
Dilution Factor: 1 Analysis Time.,: 12:57 Analyst ID..... : 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............ : 0.60

Prep Batch #...: 92120031

Mercury ND 0.20 ug/L SWe46 7470A 04/30/09 K900G1lAW
Dilution Factor: 1 Analysis Time,.: 09:19 Analyst ID..... : 031043
Instrument ID..: HGHYDRA MS Run #.......: 9120021 MDL............ : 0.038

NOTE(S) :

] Method blank conamination. The associated method blank contains the target analyie at a reportable level.

B Estimated result. Result is less than RL.
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Tetra Tech EM, Inc

Client Sample ID: SW-08

TOTAL Metals

Lot-Sample #...: CSD110102-007 Matrix....... : WATER
Date Sampled...: 04/09/09 Date Received..: 04/10/09
REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #
Prep Batch #...: 9117204
Silver ND 1.0 ug/L 5W846 6020 04/27-05/04/09 K900K1AH
Cilution Facteor: 1 Analygis Time..: 13:01 Analyst ID....,: 400149
Instrument ID,.: ICPMS2 MS Run #.......: 92117121 MDL............: 0.077
Arsenic 1.4 1.0 ug/L 5WB846 6020 04/27-05/04/09 K900K1AL
Dilution Facter: 1 Analysis Time 13:01 Analyst ID.....: 400149
Instrument ID..: ICPMS82 MS Run #.......: 9117121 MDL............: 0,14
Barium 55.0 10.0 ug/L SWB46 6020 04/27-05/04/09 K900K1AP
Dilution Factor: 1 Analysis Time 13:01 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............: 0.076
Beryllium ND 1.0 ug/L SW8B46 6020 04/27-05/04/09 K90OK1AT
Cilution Pacter: 1 Analysis Time..: 13:01 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............: 0.068
Boron 52.7 5.0 ug/L SW846 6020 04/27-05/04/09 K900K1AW
Dilutieon Factor: 1 Analysig Time..: 13:01 Analyst ID.....: 400149
Ingtrument ID,.: ICPMS2 MS Run #.......: 9117121 MDL............: 0.42
Cadmium ND 1.0 ug/L SWB46 6020 04/27-05/04/09 K900K1Al
Dilution Factor: 1 Analysis Time 13:01 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............: 0.11
Chromium 5.3 O 2.0 ug/L SWB46 6020 04/27-05/04/09 K900K1A4
Dilution Factor: 1 Analysis Time..: 13:01 Analyst ID.....: 400149
Instrument ID.,: ICPMS2 M5 Run #.......: 9117121 MDL............: 0,11
Copper 1.9 B; g9 2.0 ug/L SW846 6020 04/27-05/04/09 K900K1A7
Dilution Factor: 1 Analysis Time 13:01 hnalyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............: ©.14
Iron 554 50.0 ug/L SWB46 6020 04/27-05/04/09 K900K1CA
Dilution Factor: 1 Analysis Time..: 13:01 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............: 7.4
{Continued on next page)
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Tetra Tech EM, Inc

Client Sample ID: SW-08

TOTAL Metals

Lot-Sample #...: C9D110102-007 Matrix.........: WATER
REPCRTING FPREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #
Manganese 97.4 0.50 ug/L SWB46 6020 04/27-05/04/09 K900K1CE
Dilution Factor: 1 Analysia Time..: 13:01 Analyst ID.....: 4001489
Instrument ID..: ICFMS2 MS Run #..,..,..: 9117121 MDL............: 0,047
Nickel 1. 1.0 ug/L SW846 6020 04/27-05/04/0% KS0O0K1CH
Dilution Factor: 1 Analysis Time..: 13:01 Analyst ID.....: 40014%
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............: 0.073
Lead 7.0 1.0 ug/L SWe46 6020 04/27-05/04/09 K900K1CL
Dilution Factor: 1 Analysis Time..,: 13:01 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL,...........: Q.020
Antimony 20 —e-94B UB 2.0 ug/L SW846 6020 04/27-05/04/09 K900K1CP
Dilution Factor: 1 Analysis Time..: 13:01 Analyst ID.....: 4001483
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............: 0.047
Selenium 50 o-6r=Bv UB 5.0 ug/L SWB46 6020 04/27-05/04/09 K900K1CT
Dilution Factor: 1 Analysis Time..: 13:01 Analyst ID.....: 400149
Instrument ID..: ICPMS2 Ms Run #.......: 9117121 MDL............: 0.21
Thallium ND 1.0 ug/L Swe46 6020 04/27-05/04/09 KS00KICW
Dilution Factor: 1 Analysis Time..: 13:01 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 3117121 MDL......... .. + 0.018
Zinc 21.2 J 5.0 ug/L SW846 6020 04/27-05/04/09 K900K1C1
Dilution Factor: 1 Analysis Time..: 13:01 Analyst ID.....: 400149
Inatrument ID..: ICPFMS2 MS Run #.......: 9117121 MDL............: 0,60
Prep Batch #...: 9120031
Mercury ND 0.20 ug/L SwWe46 7470A 04/30/09 K900K1C4
Dilution Factor: 1 Analysis Time..: 09:20 Analyst ID.....: 031043
Instrument ID..: HGHYDRA M8 Run #.......: 9120021 MDL.,...........: 0,038

NOTE(S) :

] Method biank conlamination, The associated method blank contains the larget analyte at a reportable level.

B Estimated result. Result is less than RL.
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Tetra Tech EM, Inc

Client Sample ID: SW-09

TOTAL Metals

Lot-Sample #...: C9D110102-008 Matrix.......: WATER
Date Sampled...: 04/09/09 Date Received..: 04/10/09
REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #
Prep Batch #...: 9117204
Silver ND 1.0 ug/L SW846 6020 04/27-05/04/09 K9QOL1AD
Dilution Factor: 1 Analysis Time..: 13:22 Analyst ID.....: 400149
Instrument ID..: ICPEMS2 MS Run #.......; 9117121 MDL............: 0.077
Arsenic 1.7 1.0 ug/L SW846 6020 04/27-05/04/09 X900L1AE
Dilution Factor: 1 Analysis Time 13:22 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............: 0.14
Barium 34.7 10.0 ug/L 5W846 6020 04/27-05/04/09 K90OL1AF
Dilution Factor: 1 Analysis Time..: 13:22 Analyst ID...,..: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL,...........: 0.076
Beryllium ND 1.0 ug/L SW846 6020 04/27-05/04/09 K900L1AG
Dilution Factor: 1 hnalysis Time..: 13:22 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............: 0.068
Boron 50.0 5.0 ug/L 5wW846 6020 04/27-05/04/09 XK900L1AH
Dilution Factor: 1 Analysis Time..: 13:22 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............: 0.42
Cadmium ND 1.0 ug/L SW846 6020 04/27-05/04/09 KS0O0L1AJ
Dilution Factor: 1 Analysis Time..: 13:22 Analyst ID.....: 400149
Instrument ID..: ICPMS2 M5 Run #.......: 9117121 MDL............: 0.11
Chromium 3.8 7 2.0 ug/L SW846 6020 04/27-05/04/09 K900L1AK
Dilution Factor: 1 Analysis Time..,: 13:22 Analyst ID,....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............ 1 0.11
Copper 1.6 B;J J 2.0 ug/L SW846 6020 04/27-05/04/09 K900L1AL
Dilution Factor: 1 Analysis Time..: 13:22 Analyst ID,..,.: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............: 0.14
Iron 558 50.0 ug/L SWB46 6020 04/27-05/04/09 K900L1AM
Dilution Factor: 1 Analysis Time..: 13:22 Analyst ID.,... : 400149
Instrument ID..: ICEMS2 MS Run #.......: 9117121 MDL............: 7.4
(Continued on next page)
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Tetra Tech EM, Inc

Client Sample ID: SW-09

TOTAL Metals

Lot-Sample #...: C9D110102-008 Matrix.........: WATER
REPORTING PREPARATION- WORK

PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

Manganese 131 0.50 ug/L SW846 6020 04/27-05/04/09 K900L1AN
Dilution Facter: 1 Analysis Time,.: 13:22 Analyest ID.....: 400149
Ingtrument ID..: ICPMS2 MS Run #.......: 9117121 MDL........... i 0.047

Nickel 1.1 1.0 ug/L SWB46 6020 04/27—05/04/09 K900L1AP
Dilution Factor: 1 Analysia Time..: 13:22 Analyst ID...,. 1 400149
Instrument ID..: ICPMS2 MS Run #.......; 9117121 MDL........... 0.073

Lead 6.4 1.0 ug/L SwW846 6020 04/27—05/04/09 K900L1AQ
Dilution Factor: 1 Analysis Time..: 13:22 Analyst ID.....: 400149
Instrument ID..: ICPMS2 M5 Run #...,...: 9117121 MDL.........., : 0.020

Antimony 1.1 8 J 2.0 ug/L SW846 6020 04/27—05/04/09 K900L1AR
Dilution Factor: 1 Analysis Time..: 13:22 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL,.......... : 0,047

Selenium 50 p+65B,F UB 5.0 ug/L SW846 6020 04/27-05/04/09 K90OL1AT
Dilution Factor: 1 Analysis Time 13:22 Analyst ID.....: 400149
Instrument ID..: ICPMSZ2 MS Run #.......: 9117122 MDL............ : 0.21

Thallium 0.14 B J 1.0 ug/L SW846 6020 04/27-05/04/09 K900L1AD
Dilution Factor: 1 Analysis Time,.: 13:22 Analyst ID...,, 1 400149
Ingtrument ID..: ICPMS2 MS Run #.......: 9117121 MDL...,........ : 0.018

Zinc 10.7 J 5.0 ug/L SWB46 6020 04/27-05/04/09 K900L1AV
Dilution Factor: 1 Analysig Time..: 13:22 Analyst ID..... : 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............ : 0.60

Prep Batch #...: 9120031

Mercury ND 0.20 ug/L SWB46 7470A 04/30/09 K900L1AW
Dilution Factor: 1 Analysis Time,.: 09:25 Analyst ID...,. : 031043
Instrument ID..: HGHYDRA MS Run #.......: 9120021 MDL..........,. ¢ 0.038

NOTE((S) :

! Method blank comamination. The associated method blank contains the target analyte at a reporiable level,

B Estimated result. Result is less than RL.
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Tetra Tech EM, Inc
Client Sample ID: SW-09D

TOTAL Metals

Lot-Sample #...: C9D110102-009 Matrix.......: WATER
Date Sampled...: 04/08/09 Date Received..: 04/10/09
REPORTING PREPARATION- WORK
FARAMETER RESULT LIMIT UNITS METHQD ANALYSIS DATE ORDER #
Prep Batch #...: 9117204
Silver ND 1.0 ug/L SW846 6020 04/27-05/04/09 K90OM1AD
Dilution Factor: 1 Analysis Time..: 13:26 Analyst ID.....: 400149
Instrument ID,.: ICPMS2 MS Run #....... v 8117121 MDL............: 0.077
Argenic 0.91.  J 1.0 ug/L SWe4ae 6020 04/27-05/04/09 K900ML1AR
Dilution Factor: 1 Analysisg Time..: 13:26 Analyst ID.....: 400149
Instrument ID,.: ICPMS2 MS Run #.......: 9117121 MDL............: 0.14
Barium 33.7 10.0 ug/L SW846 6020 04/27-05/04/09 K900M1AF
Dilution Factor: 1 Analysis Time..: 13:26 Analyst ID.....: 400149
Inatrument ID..: ICPMS2 MS Run #.......: 9117121 MDL,.,.,..........: 0.076
Beryllium ND 1.0 ug/L SW846 6020 04/27-05/04/09 K90OM1AG
Dilution Factor: 1 Analygis Time..: 13:26 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #....... ;9117121 MDL.,........... : 0.068
Boron 45.7 5.0 ug/L SW846 6020 04/27-05/04/09 K900M1AH
Dilution Factor: 1 Analysgis Time..: 13:26 Analyst ID..... : 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............: 0.42
Cadmium ND 1.0 ug/L SW846 6020 04/27-05/04/09 K90OM1AJ
Dilution Factor: 1 Analysis Time..: 13:26 Analyat ID.....: 400149
Instrument ID..: ICPMSZ2 MS Run #.....,,: 9117121 MDL,...........: 0.11
Chromium 5.1 F 2.0 ug/L SWB46 6020 04/27-05/04/09 K900OM1AK
Dilution Factor: 1 Analysis Time..: 13:26 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #....,...: 9117121 MDL............: 0.11
Copper 1.6 B.J 2.0 ug/L SWe46 6020 04/27-05/04/09 K900M1AL
Dilution Factor: 1 Analyeis Time..: 13:26 Analyst ID.....: 400149
Instrument ID..: ICPMSZ2 MS Run #.....,.: 9117121 MDL............: 0.14
Iron 569 50.0 ug/L SWB46 6020 04/27—05/04/09 K900M1AM
Diluticon Factor: 1 Analysis Time..: 13:26 Analyst ID.....: 400149
Ingtrument ID,.: ICPMS2 MS Run #.......: 9117121 MDL............: 7.4

(Continued on next page)
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Tetra Tech EM, Inc
Client Sample ID: SW-09D

TOTAL Metals

Lot-Sample #...: C9D110102-009 Matrix......... : WATER
REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #
Manganese 128 0.50 ug/L 5W846 6020 04/27-05/04/09 K900MLAN
Dilution Factor: 1 Analysis Time..: 13:26 Analyst ID.....: 400149
Ingtrument ID..: ICPMS2 MS Run #....... : 9117121 MDL............: 0.047
Nickel 1.3 1.0 ug/L SW846 6020 04/27-05/042/09 KSOOM1AP
Dilution Factor: 1 Analysis Time..: 13:26 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #....... r 9117121 MDL............: 0.073
Lead 6.2 1.0 ug/L SW846 6020 04/27-05/04/09 K900M1RAD
Dilution Factor: 1 Anaiysis Time..: 13:26 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............: 0.020
Ant imony 1,18 J 2.0 ug/L 5wW846 6020 04/27-05/04/09 K900M1AR
Dilution Factor: 1 Analysis Time,.: 13:2¢ Analyst ID..,..: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL,...........: 0.047
Selenium 55U -o-vo BT YB 5.0 ug/L SW846 6020 04/27-05/04/09 K90OM1AT
Dilution Factor: 1 Analysis Time,.: 13;:26 Analyst ID..... : 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL..........., + 0,21
Thallium 1.0 e-092-B UB 1.0 ug/L SW816 6020 04/27-05/04/09 X900M1AU
Dilution Factor: 1 Analysis Time,,: 13:26 Analyst ID.,.,.: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............: 0,018
Zinc 11.2 J 5.0 ug/L SW846 6020 04/27-05/04/09 K900M1AV
Dilution Factor: 1 Analysis Time,.: 13:26 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL....,.......: 0.60

Prep Batch #...: 9120031

Mercury ND 0.20 ug/L SWwB46 7470A 04/30/09 K900M1AW
Dilution Factor: 1 Analysis Time..: 09:27 Analyst ID.....: 031043
Instrument ID..: HGHYDRA MS Runt #....... 1 9l2o021 MDL......,......: 0.038
NOTE(S) :

B Estimated result. Result is less than RL.,
J Method blank contamination. The associated method blank contains the larget analyte at a reportable level.
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Tetra Tech EM, Inc

Client Sample ID: SW-10

TOTAL Metals

Lot-Sample #...: C9D110102-010 Matrix.......: WATER
Date Sampled...: 04/09/09 Date Received..: 04/10/09
REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #
Prep Batch #...: 9117204
Silver ND 1.0 ug/L SWB46 6020 04/27-05/04/09 K900N1AD
Dilution Factor: 1 Analysis Time..: 13:45 Analyst ID.....: 400149
Instrument ID,.: ICPMS2 MS Run #.......: 9117121 MDL............ : 0,077
Arsenic 1.3 1.0 ug/L SWB46 6020 04/27-05/04/09 K900ON1AE
Dilution Factor: 1 Analysis Time..: 13:45 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 8117121 MDL............ : 0.14
Barium 75.4 10.0 ug/L 5W846 6020 04/27-05/04/09 K900ON1AF
Dilution Factor: 1 Analysis Time..: 13:45 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............: 0.076
Beryllium ND 1.0 ug/L SW846 6020 04/27-05/04/09 K9QON1AG
Dilution Factor: 1 Analysis Time..: 13:45 Analyst ID..... : 400149
Ingstrument ID,.: ICPMS2 MS Run #.......: 9117121 MDL,..........,: 0,068
Boron 446 5.0 ug/L SW846 6020 04/27-05/04/09 KSOONLAH
Dilution Factor: 1 Analysis Time..: 13:45 Analyst ID.....: 40014%
Instrument ID,.: ICPMS2 MS Run #.......: 9117121 MDL..........,.: 0.42
Cadmium ND 1.0 ug/L SW846 6020 04/27-05/04/09 K900N1AJ
Dilution Factor: 1 Analysis Time..: 13:45 Analyst ID.....: 400149
Instrument ID,,: ICPMS2 MS Run #.......: 9117121 MDL..........,.: 0.11
Chromium 4.9 F 2.0 ug/L 5W846 6020 04/27-05/04/09 K900N1AK
Dilution Factor: 1 Analysis Time 13:45 Analyst ID.....: 400149
Instrument ID..: ICPMS2 M3 Run #.......: 9117121 MDL............: 0,11
Copper 2.0 =1B,d 2.0 ug/L SWB46 6020 04/27-05/04/09 K900N1AL
Dilution Factor: 1 Analysis Time..: 13:45 Analyst ID..... : 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............: 0,14
Iron 384 50.0 ug/L SW846 6020 04/27-05/04/09 K900ON1AM
Dilution Factor: 1 Analysig Time..: 13:45 Analyst ID...,. : 400149
Ingtrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............: 7.4
(Continued on next page)
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Tetra Tech EM, Inc

Client Sample ID: SW-10

TOTAL Metals

Lot-Sample #...: C9D110102-010 Matrix.........: WATER
REPORTING PREPARATICON- WORK

PARAMETER RESULT LIMIT UNITS METHOD ANATLYSTIS DATE ORDER #

Manganese 175 0.50 ug/L SW846 6020 04/27-05/04/09 K900NL1AN
Dilution Factor: 1 Analysis Time..: 13:45 Analyat ID..... : 400149
Instrument ID..; ICPMS2 MS Run #.......: 9117121 MDL.......,..... : 0.047

Nickel 3.5 1.0 ug/L 5W846 6020 04/27-05/04/09 K900N1AP
Dilution Factor: 1 Analygis Time..: 13:45 Analyst ID..... : 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............ : 0.073

Lead 3.0 1.0 ug/L SW846 6020 04/27-05/04/09 K900N1AD
Dilution Factor: 1 Analyais Time..: 13:45 Analyst ID...., : 400149
Instrument ID..:; ICPMS2 MS Run #.......: 9117121 MDL............ : 0,020

Antimony 1.6 8 J 2.0 ug/L 5wW846 6020 04/27-05/04/09 K90ON1AR
Diluticn Factor: 1 Analysis Time..: 13:45 Analyst ID.....: 400149
Instrument ID..: ICEMS2 MS Run #.......: 9117121 MDL,.......... : 0.047

Selenium 1.4 B3 5.0 ug/L SW846 6020 04/27-05/04/09 K900N1AT
Dilution Factor: 1 Analysis Time..: 13:45 Analyst ID..... : 400149
Ingtrument ID..: ICPMS2 MS Run #.......: 9117121 MDL..,.......... : 0.21

Thallium 10 o-oae=B 1.0 ug/L 5W846 6020 04/27-05/04/09 K900N1AD
Dilution Factor: 1 Analysgis Time 13:45 Analyst ID...., : 400149
Instrument ID..: ICPMS2 MS Run #......,.: 9117121 MDL...,....... 0.018

Zinc 7.0 J 5.0 ug/L SW846 6020 04/27-05/04/09 K900N1AV
Dilution Factor: 1 Analysis Time..: 13:45 Analyst ID..... : 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............ : 0,60

Prep Batch #...: 9120031

Mercury ND 0.20 ug/L SWB46 7470A 04/30/09 K20ON1AW
Dilution Factor: 1 Analygis Time..: 09:29 Analyst ID..... : 031043
Instrument ID..: HGHYDRA MS Run #......,: 9120021 MDL........... D.038

NOTE (S) :

I Meihod blank contamination. The associated method blank conwins the Larget analyte at a reperible level,

B Estimated result. Resuit is less than RL.
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Tetra Tech EM, Inc
Client Sample ID: ER-1

TOTAL Metals

Lot-sample #...: CSD110102-011 Matrix.......: WATER
Date Sampled...: 04/09%/09 Date Received..: 04/10/09
REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #
Prep Batch #...: 9117204
Silver ND 1.0 ug/L SWe4ée 6020 04/27-05/04/09 KS00P1AG
Dilution Factor: 1 Analysis Time..: 13:49 Analyst ID..,,.: 400149
Instrument ID..: ICPEMS2 MS Run #....... 1 9117121 MDL............ : 0.077
Arsenic 0.52 B J 1.0 ug/L 5WB846 6020 04/27-05/04/09 K900P1AH
Dilution Factor: 1 Analysig Time..: 13:49 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............: 0,14
Barium 0.19 B~ J 10.0 ug/L SWB46 6020 04/27*05/04/09 K300P1AJ
Dilution Factor: 1 Analysis Time..: 13:49 Analyst ID..... ;400149
Ingtrument ID..: ICEMS2 MS Run #.......: 9117121 MDL..,..........: 0,076
Beryllium ND 1.0 ug/L SWB46é 6020 04/27-05/04/09 KS00P1lAK
Dilution Factor: 1 Analysis Time..: 13:49 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............: 0.068
Boron 5.3 5.0 ug/L SWB46 6020 04/27—05/04/09 KS00P1AL
Dilution Factor: 1 Analysia Time..: 13:49 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #....... : 9117121 MDL,...........: 0.42
Cadmium ND 1.0 ug/L SW846 6020 04/27-05/04/09 K900P1AM
Dilution Factor: 1 Analygis Time..: 13:49 Analyst ID..... : 400149
Ingtrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............: 0.11
Chromium 4.6 J 2.0 ug/L SWB46 6020 04/27-05/04/09 K900P1AN
Dilution Factor: 1 Analysis Time..: 12:49 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 98117121 MDL............: 0.11
Copper 4.2 J 2.0 ug/L SWB46 6020 04/27—05/04/09 K900P1AP
Dilution Factor: 1 Analysis Time..: 13:49% Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL.,...........: 0.14%
Iron 856 50.0 ug/L SWB46 6020 04/27—05/04/09 KS00P1AQ
Dilution Factor: 1 Analysis Time..: 13:49 Analyst ID..... : 400149
Inatrument ID.,: ICPMS2 MS Run #....... : 9117121 MDL............: 7.4

(Continued on next page)
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Tetra Tech EM, Inc

Client Sample ID: ER-1

TOTAL Metals

Lot-Sample #...: C9D0110102~011 Matrix.........: WATER
REPORTING PREPARATION- WORK

PARAMETER RESULT LIMIT UNITS METHCD ANALYSIS DATE ORDER §

Manganese 5.3 0.50 ug/L 5W846 6020 04/27-05/04/09 K900P1AR
Dilution Factor: 1 Analysis Time..: 13:49 Analyst ID..... : 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............ : 0.047

Nickel 26.1 1.0 ug/L 5WB846 6020 04/27-05/04/09 K900P1AT
Dilution Factor: 1 Analysis Time 13:49 Analyst ID..... : 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............ : 0.073

Lead 0.077 B J 1.0 ug/L SWB46 6020 04/27-05/04/09 K90CP1AU
Dilution Facteor: 1 Analysgis Time..: 13:49 Analyst ID.,... : 400143
Ingtrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............ : 0,020

Antimony 0.18 B J 2.0 ug/L SWB4a6 6020 04/27-05/04/09 K900P1AV
Dilution Factor: 1 Analysis Time 13:49 ERnalyst ID..... : 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............ : 0.047

Selenium 0.43-B,J S.0 ug/L 5W8B46 6020 04/27-05/04/09 K900P1LAW
Dilution Factor: 1 Analysis Time..: 13:49 Analyst ID..... i 400149
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............ : 0.21

Thallium 0.029 B 1.0 ug/L 5WB46 6020 04/27-05/04/09 K900P1AX
Dilution Factor: 1 Analygia Time 13:49 Analyst ID...., 1 400148
Instrument ID..: ICPMS2 MS Run #.......: 9117121 MDL............ i 0.018

Zinc 5.6 5.0 ug/L 5WB46 6020 04/27-05/04/09 K900P1AD
Dilution Factor: 1 Analysis Time..: 13:49 Analyst ID..... : 400149
Ingtrument ID..: ICPMS2 MS Run #,......: 9117121 MDL...,......... : 0.60

Prep Batch #...: 9120031

Mercurxry ND 0.20 ug/L SW846 7470A 04/30/09 KBOOPlAl
Diluticn Pactor: 1 Analysis Time,.: 09:30 Analyst ID..... : 031043
Instrument ID..: HGHYDRA MS Run #.......: 2120021 MDL........... 0.038

NOTE(S) :

B Estimated resull, Result is less than RL.

1" Method blank contamination. The associated method blank coniains the target analyte at a reportable level,
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TetraTech Em IndianRidgeMarsh
Acid Volatile Sulfide

Lab Name: TESTAMERICA PITTSBURGH Method: EPA AVS
Client Name: Tetra Tech EM, Inc
! Lot Number: CoD110102
Matrix: SOLID
AMBIENT MICRO-MIDI ACID PURGE
. Sample ’ Min, Detection|  Reporting | Dilution Prep Date -
Client Sample ID Number Workorder, Result Units Limit Limit Factor iAnalysis Date/Time | QC Batch
SD-07 CaD110102 001 | KBOX51AJ 213 | umolesig| 1.8 5.0 3 4/23/2009 - $113350
J - 4/24/2009 00:00
SD-08 C8D110102 002 | KSOXT1A1 72.4 | umolesig| 1.4 45 1 4/23/2009 - 9113350
J - 4/24/2008 00:00
SD-08 COD110102 002 | K9OX91AJ 506 | umolesig| 1.1 a7 1 4/23/2008 - 8113350
J B 4/24/2008 00:00
5D-08D CoD110102 004 | KSOOC1AJ 53.4 | umoles/g| 1.1 37 1 4/23/2008 -~ 8113350
J - 4/24/2009 00:00
SD-10 C9D110102 005 | KBOOE1AJ 8.7 | umoles/g| 0.21 0.87 1 4/23/2009 - 9113350
- 4/24{2008 00:00

TESTAMERICA PITTSBURGH

coD110102
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TetraTech Em IndianRidgeMarsh

Hardness, as CaCO3
Lab Name: TESTAMERICA PITTSBURGH Methed: SM20 2340C
Client Name: Tetra Tech EM, Inc
’ Lot Number: C9D110102
Matrix: WATER
|NO SAMPLE PREPARATION PERFORMED / DIRECT INJECTION
. Sample . Min. Detection Reporting | Dilution Prep Date -
Client Sample ID Number Workorder| Result Units Limit Limit Factor |Analysis Date/Time | QC Batch

SW-07 CoD110102 008 KB00G1AA 350 mg/L 77 25.0 5 SMa/e008 - 8132290
5/12/2009 00:00

SW-08 ceD110102 007 KIO0K1AA 122 mg/L 1.5 5.0 1 5/12/2008 - 8132290
5/12/2008 00:00

SW-09 CoD110102 Q08 K800L1AA 128 mg/L 1.5 5.0 1 5/12/2000 - 9132280
5/12/2008 00:00

SW-0eD ¢eD110102 009 KB0OM1AA 128 mg/L 1.5 5.0 1 5/12/2008 - 8132280
5/12/2009 00:00

SW-10 coD110102 010 KEOON1AA 340 mg/L | 7.7 250 5 5/12/2009 - 8132290
5/1212009 00:00

ER-1 ceD110102 011 K900P1AF ND mg/L 1.5 5.0 1 5/12/2008 - 8132290
5/12/2009 00:00

TESTAMERICA PITTSBURGH
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TetraTech Em IndianRidgeMarsh

Nitrogen, as Ammonia

Lab Name: TESTAMERICA NORTH CANTO Method: SM18 4500 NH3 E
Client Name:  Tetra Tech EM, Inc
' Lot Number: Cc9oD110102
Matrix: WATER
[Distillation - 4500NH3B SM18
. Sample . Min. Detection|  Reporting | Dilution Prep Date -
Client Sample [D Number Workorder) Result Units Limit Limit Factor |Analysis Date/Time | QC Batch
SW-07 CeD110102 006 KI0DG1AX 4.5 mg/L 0.60 20 1 5/6/2009 - 9126323
5/6/2008 00:00
SW-08 CceD110102 007 KB0OK1C7 ND mg/L 0.60 2.0 1 5/6/2009 - 9126323
5/6/2009 00.00
SW-09 CceD110102 008 KaDoL1AX ND mg/L 0.60 2.0 1 5/6/2009 - 9126322
5/6/2009 00:.00
SwW-08D coDt10102 Q09 KODOM1AX 0.85 mo/L 0.60 2.0 1 5/6/2009 - 9126323
a4 J 5/6/2009  00:00
SW-10 c9D110102 010 KO0ON1AX 34 mg/L Q.60 2.0 1 5/68/2009 - 9126323
5/6/2008 00:00
ER-1 coD110102 011 KB0OP1A2 1.7 my/L 0.60 2.0 1 5/6/2009 - 89126323
B J 5/6/2009 D0:00

TESTAMERICA NORTH CANTON

coD110102
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TetraTech Em IndianRidgeMarsh

Percent Solids
Lab Name: TESTAMERICA PITTSBURGH Method: SM20 2540G
Client Name: Tetra Tech EM, Inc
! Lot Number: CoD110102
Matrix: SOLID
INO SAMPLE PREPARATION PERFORMED / DIRECT INJECTION
. Sample . Min. Detection|  Reporting | Dilution Prep Date -
Client Sample ID Number Workorder Result Units Limit Limit Factor |Analysis Date/Time | QC Batch

5D-07 CoD110102 Q01 K90X51AA 8.8 % 0.0 1 4/23/2009 - 8113270
4/24/2000 0©:15

SD-08 CceD110102 002 KOOX71A4 11.0 % 0.0 1 4/23/2000 - 9113270
4/24/2008 09;15

SD-09 coD110102 003 KoOoX81AA 138 % 0.0 1 4/23/2009 - 9113270
4/24/2009 09:15

SD-09D CoD110102 004 KS00C1AA 13.8 % 0.0 1 4/23/2000 - 9113270
4/24/2008 (0915

5D-10 CoD110102 005 KI00E1AA 74.7 % Q.0 1 4/23/2000 - 9113270
4/24/2009 09:15

TESTAMERICA PITTSBURGH

coD110102
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Indian Ridge Marsh

Data Review

CHICAGO, ILLINOIS
Metals Analysis
SDG#C9E160102 and C9F170216

Analyses Performed By:
TestAmerica Laboratories
Pittsburgh, Pennsylvania

Report: #23467R
Review Level: Tier lll
Project: C1001805.0001.00001

Imagine the result



SUMMARY

This data quality assessment summarizes the review of Sample Delivery Groups (SDGs) # C9E160102
and C9F170216 for samples collected in association with the Indian Ridge Marsh Site. The review was

conducted as a Tier Il evaluation and included review of data package completeness. Only analytical

data associated with constituents of concern were reviewed for this validation. Field documentation was

not included in this review.

sheets, and chain of custody. Analyses were performed on the following samples:

Included with this assessment are the validation annotated sample result

Analysis

SDG Sample = .

Numb Sample ID Lab ID Matrix | Collection Sarer: svoe | aver |eesml wee | se

amoer Date ample SEM —
IRM-V-1 _
05142009 C9E160102001 | Vegetation | 05/14/2009 X
IRM-V-2 C9E160102002 | Vegetation | 05/14/2009 X
05142009

C9E160102 M3
05142009 C9E160102003 | Vegetation | 05/14/2009 X
IRM-V-4 .
05142009 C9E160102004 | Vegetation | 05/14/2009 X
IRM-V-1D _
05142009 C9F170216001 | Vegetation | 05/14/2009 X
IRM-V-2D C9F170216002 | Vegetation | 05/14/2009 X
05142009
C9F170216 RMV-3D
05142009 C9F170216003 | Vegetation | 05/14/2009 X
IRM-V-4D .
05142009 C9F170216004 | Vegetation | 05/14/2009 X
Note:

G:\Project_Data\AIT_PVU\2015\23001-23500\23467\23467R.doc

. The samples with a “D” suffix are reanalyses of the original samples.




ANALYTICAL DATA PACKAGE DOCUMENTATION

The table below is the evaluation of the data package completeness.

Items Reviewed

Reported

Performance
Acceptable

No

Yes

No

Yes

Not
Required

Sample receipt condition

Requested analyses and sample results

Master tracking list

Methods of analysis

Reporting limits

Sample collection date

Laboratory sample received date

OINIoO ORI WIN|E

Sample preservation verification (as
applicable)

9. Sample preparation/extraction/analysis dates

10. Fully executed Chain-of-Custody (COC) form

11. Narrative summary of QA or sample
problems provided

X | X|X]| X | X|X|X|X[X|X]|X

X [ X[ X]| X | X[|X|X|X[X|X]|X

12. Data Package Completeness and
Compliance

x

x

QA - Quality Assurance

G:\Project_Data\AIT_PVU\2015\23001-23500\23467\23467R.doc




INORGANIC ANALYSIS INTRODUCTION

Analyses were performed according to United States Environmental Protection Agency (USEPA) SW-846
Methods 6020 and 7471. Data were reviewed in accordance with USEPA National Functional Guidelines of
October 2004 and professional judgement.

The data review process is an evaluation of data on a technical basis rather than a determination of contract
compliance. As such, the standards against which the data are being weighed may differ from those specified
in the analytical method. Itis assumed that the data package represents the best efforts of the laboratory and
that it was already subjected to adequate and sufficient quality review prior to submission.

During the review process, laboratory qualified and unqualified data are verified against the supporting
documentation. Based on this evaluation, qualifier codes may be added, deleted, or modified by the data
reviewer. Results are qualified with the following codes in accordance with the USEPA National Functional
Guidelines:

e Concentration (C) Qualifiers

U The analyte was analyzed for but not detected. The associated value is the analyte instrument
detection limit.

B The reported value was obtained from a reading less than the contract-required detection limit
(CRDL), but greater than or equal to the instrument detection limit (IDL).

J  The compound has been found in the sample as well as its associated blank, its presence in
the sample may be suspect.
e Quantitation (Q) Qualifiers
E The reported value is estimated due to the presence of interference.
N  Spiked sample recovery is not within control limits.
*  Duplicate analysis is not within control limits.
e Validation Qualifiers

J The analyte was positively identified; however, the associated numerical value is an estimated
concentration only.

UJ The analyte was not detected above the reported sample detection limit. However, the reported
limit is approximate and may or may not represent the actual limit of detection.

uB Analyte considered non-detect at the listed value due to associated blank contamination.

R The sample results are rejected.

Two facts should be noted by all data users. First, the "R" flag means that the associated value is unusable.
In other words, due to significant quality control (QC) problems, the analysis is invalid and provides no
information as to whether the compound is present or not. "R" values should not appear on data tables
because they cannot be relied upon, even as a last resort. The second fact to keep in mind is that no
compound concentration, even if it has passed all QC tests, is guaranteed to be accurate. Strict QC serves to
increase confidence in data but any value potentially contains error.

G:\Project_Data\AIT_PVU\2015\23001-23500\23467\23467R.doc 3



METALS ANALYSES

1. Holding Times

The specified holding times for the following methods are presented in the following table.

Method Matrix Holding Time Preservation
Cool to <6 °C;
Water | 180 days from collection to analysis preserved to a pH of
SW-846 6020 less than 2.
Soil 180 days from collection to analysis Cool to <6 °C.
Cool to <6 °C;
SW-846 7470 Water | 28 days from collection to analysis preserved to a pH of
less than 2.
SW-846 7471 Soil 28 days from collection to analysis Cool to <6 °C.

The analyses that exceeded the holding time are presented in the following table.

Sample Locations Holding Time Criteria

IRM-V-1D 05142009
IRM-V-2D 05142009
IRM-V-3D 05142009
IRM-V-4D 05142009

41 Days 28 Days

Sample results associated with sample locations analyzed by analytical method SW-846 7471 were qualified,
as specified in the table below. All other holding times were met.

Qualification
Criteria Detected Non-detect
Analytes Analytes
Analysis completed less than two times holding time J uJ

The laboratory noted the plant tissue samples were received at ambient temperature with no Ice. Based
on professional judgment, there is no impact on the metals analyses and therefore, no qualification of the
sample results was necessary, with the exception of mercury. Mercury tends to volatilize more readily;
therefore, all results for mercury have been qualified as estimated (J).

2. Blank Contamination

Quality assurance (QA) blanks (i.e., method and rinse blanks) are prepared to identify any contamination
which may have been introduced into the samples during sample preparation or field activity. Method blanks
measure laboratory contamination. Rinse blanks measure contamination of samples during field operations.
A blank action level (BAL) of five times the concentration of a detected compound in an associated blank

(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks
containing concentrations greater than the instrument detection limit (IDL). The BAL is compared to the

G:\Project_Data\AIT_PVU\2015\23001-23500\23467\23467R.doc 4



associated sample results to determine the appropriate qualification of the sample results, if needed.

Sample results less than the BAL associated with the following sample locations were qualified as listed in
the following table.

Sample Locations Analytes Sample Result Qualification

IRM-V-1 05142009
IRM-V-2 05142009
IRM-V-3 05142009
IRM-V-4 05142009 Thallium Detected sample results <RL and
IRM-V-1D 05142009 <BAL

IRM-V-2D 05142009
IRM-V-3D 05142009
IRM-V-4D 05142009

“UB” at the RL

RL Reporting limit

3. Calibration

Satisfactory instrument calibration is established to provide that the instrument is capable of producing
acceptable quantitative data. An initial calibration demonstrates that the instrument is capable of acceptable
performance at the beginning of an experimental sequence. The continuing calibration verifies that the
instrument’s continuing performance is satisfactory.

3.1 Initial Calibration and Continuing Calibration

The correct number and type of standards were analyzed. The correlation coefficient of the initial calibration
was greater than 0.995 for all non-ICP analytes and all initial calibration verification standard recoveries were
within control limits.

All continuing calibration verification standard recoveries were within the control limit.

3.2 CRDL Check Standard

The CRDL check standard serves to verify the linearity of calibration of the analysis at the CRDL. The CRDL
standard is not required for the analysis of aluminum (Al), barium (Ba), calcium (Ca), iron (Fe), magnesium
(Mg), sodium (Na), and potassium (K). The criteria used to evaluate the CRDL standard analysis are
presented below in the CRDL standards evaluation table (if applicable).

All CRDL standard recoveries were within control limits.

3.3 ICP Interference Control Sample (ICS)

The ICS verifies the laboratories interelement and background correction factors.

All ICS exhibited recoveries within the control limits.
4, Matrix Spike (MS)/ Matrix Spike Duplicate (MSD)/Laboratory Duplicate Analysis

MS/MSD and laboratory duplicate data are used to assess the precision and accuracy of the analytical
method.

G:\Project_Data\AIT_PVU\2015\23001-23500\23467\23467R.doc 5




4.1 MS/MSD Analysis

All metal analytes must exhibit a percent recovery within the established acceptance limits of 75% to
125%. The MS/MSD recovery control limits do not apply for MS/MSD performed on sample locations
where the analyte’s concentration detected in the parent sample exceeds the MS concentration by a factor
of four or greater. In instance where this is true, the data will not be qualified even if the percent recovery
does not meet the control limits and the laboratory flag will be removed.

The MS/MSD analysis exhibited recoveries and RPD within the control limits.
4.2 Laboratory Duplicate Analysis

The laboratory duplicate relative percent difference (RPD) criterion is applied when parent and duplicate
sample concentrations are greater than or equal to five times the CRDL. A control limit of 20% for water
matrices and 35% for soil matrices is applied when the criteria above is true. In the instance when the
parent and/or duplicate sample concentrations are less than or equal to 5 times the CRDL, a control limit
of one times the CRDL is applied for water matrices and two times the CRDL for soil matrices.

A laboratory duplicate was not performed on a sample location within this SDG.

5. Field Duplicate Analysis

Field duplicate analysis is used to assess the overall precision of the field sampling procedures and analytical
method. A control limit of 30% for water matrices and 50% for soil matrices is applied to the RPD between the
parent sample and the field duplicate. In the instance when the parent and/or duplicate sample concentrations
are less than or equal to 5 times the RL, a control limit of two times the RL is applied for water matrices or
three times the RL is applied for soil matrices.

Field duplicate analysis was not performed on a sample location within this SDG.

6. Laboratory Control Sample (LCS) Analysis

The LCS analysis is used to assess the precision and accuracy of the analytical method independent of matrix
interferences. The analytes associated with the LCS analysis must exhibit a percent recovery between the
control limits of 80% and 120%.

The LCS analysis exhibited recoveries within the control limits.

7. Serial Dilution

The serial dilution analysis is used to assess if a significant physical or chemical interference exists due to
sample matrix. Analytes exhibiting concentrations greater than 50 times the MDL in the undiluted sample are
evaluated to determine if matrix interference exists. These analytes are required to have less than a 10%
difference (%D) between sample results from the undiluted (parent) sample and results associated with the
same sample analyzed with a five-fold dilution.

The serial dilution performed on sample location IRM-V-4 05142009 and IRM-V-4D 05142009 exhibited %D
within the control limit.

G:\Project_Data\AIT_PVU\2015\23001-23500\23467\23467R.doc 6



8. System Performance and Overall Assessment

The laboratory qualified detects above detection limit but less than reporting limit with a “B” qualifier; these
results were flagged with “J” during validation.

Overall system performance was acceptable. Other than for those deviations specifically mentioned in
this review, the overall data quality is within the guidelines specified in the method.

G:\Project_Data\AIT_PVU\2015\23001-23500\23467\23467R.doc 7



DATA VALIDATION CHECKLIST FOR METAL

Performance
METALS; SW-846 6000/7000 Reported Acceptable Not
No | Yes No ‘ Yes Required

Inductively Coupled Plasma-Atomic Emission Spectrometry (ICP)
Atomic Absorption — Manual Cold Vapor (CV)
Tier Il Validation
Holding Times X X
Reporting limits (units) X X
Blanks

A. Instrument Blanks X X

B. Method Blanks X X

C. Equipment/Field Blanks X
Laboratory Control Sample (LCS) X X
Matrix Spike (MS) %R X X
Matrix Spike Duplicate (MSD) %R X X
MS/MSD Precision (RPD) X X
Field/Lab Duplicate (RPD) X
ICP Serial Dilution X X
Reporting Limit Verification X X
Tier lll Validation
Initial Calibration Verification X X
Continuing Calibration Verification X X
CRDL Standard X X
ICP Interference Check X X
Raw Data X X
Transcription/calculation errors present X X
Reporting limits adjusted to reflect sample X X
dilutions
%R Percent recovery

RPD Relative percent difference

G:\Project_Data\AIT_PVU\2015\23001-23500\23467\23467R.doc




VALIDATION PERFORMED
BY:

SIGNATURE:

DATE:

PEER REVIEW:

DATE:
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Jeffrey L. Davin

W@;

April 22, 2015

Dennis Capria

April 24, 2015




CHAIN OF CUSTODY/
CORRECTED SAMPLE ANALYSIS DATA SHEETS
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Tetra Tech EM, Inc
Client Sample ID: IRM-V-1
TOTAL Metals
Lot-Sample #...: C9E160102-001 Matrix.......: BIOLOGIC

Date Sampled...: 05/14/09 Date Received..: 05/15/09
% Moisture.....:

REPORTING PREPARATION- WORK
PARAMETEE RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #
Prep Batch #...: 9147550
Zinc 11.7 0.50 mg/kg SWB46 6020 05/27-05/30/09 LC&6BH1AA
Dilution Factor: 1 Analysis Time..,: 01:55 Analyst ID..... : 400149
Ingtrument ID..: ICPMS2 MS Run #.......: %147322 MDL............: 0.012
Beryllium ND 0.10 mg/kg SW846 6020 05/27-05/30/09 LCG6BH1AC
Dilution Factor: 1 Analysis Time..: C1:55 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9147322 MDL.,..........: D.0D0D37
Nickel 0.11 0.10 mg/kg SWB46 6020 05/27-05/30/09 LC6BH1AD
Dilution Factor: 1 Analysis Time..: 01:55 Analyst ID..... : 400149
Instrument ID..: ICPM52 MS Run #.......: 9147322 MDL............: 0.0068
Copper 1.2 0.20 mg/kg SWB46 6020 05/27-05/30/09 LC6BH1AE
Dilution Facter: 1 Analysis Time..: 01:55 Analyst ID..... : 400149
Instrument ID,.: ICPMS2 MS Run #.......: 9147322 MDL......0nvvvn : 0.0085
Ant imony 0.030 B J 0.20 mg/kg EWa46 6020 05/27-05/30/09 LC6BH1AF
Dilution Facteor: 1 Analysis Time..: 01:55 Analyst ID.....: 40014%
Instrument ID..: ICPMS2 MS Run #.......: 9147322 MDL............: 0.0033
Arsemnic 0.023 3 J 0.10 mg/kg SW846 6020 05/27-05/30/09 LC6BH1AG
Dilution Factor: 1 Analysis Time..: 01:55 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9147322 MDL............: 0.016
Cadmium 0.031 8 J 0.10 mg/kg SWB46 6020 05/27-05/30/09 LC6BHI1AH
Dilucion Factor: 1 Analysis Time..: D1:55 Analyst ID.....: 400149
Ingstrument ID..: ICPMS2 MS Run #.......: 9147322 MDL,............: 0.00591
Chromium 0.28 & 0.20 mg/kg SWB46 6020 05/27-05/30/09 LC6BH1AJ
Dilution Factor: 1 Analysis Time..: 01:55 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #....... : 9147322 MDL............ : 0.0080
Lead 0.36 0.10 mg/kg SWB46 6020 05/27-05/30/09 LC6BH1AK
Dilutien Factor: 1 Analysis Time..: ©1:55 Malyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9147322 MDL.,......vo0...t 0.0034

{(Continued on next page)
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Tetra Tech EM, Inc

Client Sample ID: IRM-V-1

TOTAL Metals

Lot-Sample #...: C9E160102-001 Matrix.........: BIOLOGI
REPORTING PREPARATTION- WORK
PARAMETER RESULT LIMIT UNITS METHCD ANALYSIS DATE ORDER #
Selenium 0.066 B J 0.50 mg/kg SW846 6020 05/27-05/30/09 LC68BH1AL
Pilution Factor: 1 Analygis Time..: 01:55 Analyat ID,....: 400145
Instrument ID..: ICPMS2 MS Run #....... : 9147322 MDL............: 0.041
Silver 0.0038-8 J 0.10 mg/kg 5W846 6020 05/27-05/30/09 LC68SH1AM
Dilution Factor: 1 Analysis Time..: 01:55 Analyst ID..... : 400149
Instrument ID,.: ICPMS2 MS Run #.......: 9147322 MDL.......--...: 0.0024
Thallium 0.10 e-ets+—8,ad UB 0.10 mg/kg SW846 6020 05/27-05/30/09 LC6BH1AN
Dilution Facteor: 1 hnalysis Time..: 01:55 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9147322 MDL............: 0.0020
Prep Batch #...: 9148018
Mercury ND 0.033 mg/kg SWB46 7471A ps/28/09 LC&6BHI1AFP
Dilution Factor: 1 Bnalysis Time..: 0B8:30 Analyst ID.....: 031043
Instrument ID..: HGHYDRA MS Run #....... : 9148009 MDL............: 0.011
NOTE(5) :

B Estimated result. Result is less than RL.
I Method blank contamination. The associated method blank contains the target analyte at a reportable level.
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Tetra Tech EM, Inc
Client Sample ID: IRM-V-2

TOTAL Metals

Lot-Sample #...: C9E160102-002 Matrix....... : BIOLOGIC
Date Sampled...: 05/14/09 Date Received..: 05/15/09
% Moisture.....:
REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHQD ANALYSIS DATE ORDER #
Prep Batch #...: 9147550
Zinc 9.5 0.50 mg/kyg SW846 6020 05/27-05/30/09 LC68J1AA
Dilution Factor: 1 Analysis Time..: 01:59 Analyst ID.....: 400149
Instrument ID.,: ICPMS2 MS Run #.......: 9147322 MDL............: 0,012
Beryllium ND 0.10 mg/kg SWB46 6020 05/27-05/30/09 LC6BJ1AC
Dilution Factor: 1 Analygis Time..: 01:5% Analyst ID.....: 4001489
Instrument ID..: ICPMS2 MS Run #.......: 9147322 MDL............: 0.0037
Nickel 0.17 0.10 mg/kg SW846 6020 05/27-05/30/09 LC68BJ1AD
Dilution Factor: 1 Analysis Time..: 01:58 Rnalyst ID.....: 4001489
Instrument ID..: ICPMS2 MS Run #.......: 9147322 MDL..........-..: 0.0068
Copper 2.0 0.20 mg/kg SWB46 6020 05/27-05/20/09 LC68J1AE
Dilution Factor: 1 Analysis Time..: Q1:59 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9147322 MDL............: Q.0085
Antimony 0.015 8 J 0.20 mg/kg SW846 6020 05/27-05/30/09 LC6BJ1AF
Diluticn Factor: 1 Analysis Time..: 01:59 Analyst ID.....: 400143
Instrument ID..: ICPMS2 MS Run #....... + 9147322 MDL............: 0.0033
Arsenic ND 0.10 ma/kg SwWB46 6020 05/27-05/30/09 LC6BJ1AG
Dilution Factor: 1 Analysis Time..: 01:5% Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9147322 MDL............: 0.016
Cadmium ND 0.10 mg/kg SWB46 6020 05/27-05/30/09 LC68BJLAH
Dilution Factor: 1 Analysis Time..: 01:59 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9147322 MDL............: ©.0091
Chromium 0.44 0 0.20 mg/kg SWB84a6 6020 05/27j05/30/09 LCeBJ1AT
pilution Factor: 1 Analysis Time..: 01:59 Analyst ID.....: 400149
Instrument ID..: ICPMSZ MS Run #.......: 9147322 MOL............ ; 0.0080
Lead 0.15 0.10 mg/kg SWeae6 6020 05/27-05/30/09 LC6BJ1AK
Dilution Factor: 1 Analysis Time..: 01:59 Analyst ID..... : 400149
Instrument ID..: ICPMS2 MS Run #.......: 9147322 MDL............: 0.0034
{Continued on next page)
C9E160102 14

(1 - 30)


JDavin
Pencil

JDavin
Typewritten Text
J

JDavin
Line


C9E160102

Tetra Tech EM, Inc

Client Sample ID: IRM-V-2

TOTAL Metals

Lot-Sample #...: C9E160102-002 Matrix.........: BIOLOGI
REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE CORDER #
Selenium 0.062 B J 0.50 mg/kg SWB46 6020 05/27-05/30/09 LC68J1AL
Dilution Factor: 1 Analysis Time..: D1:59 hAnalyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9147322 MDL............: 0.041
Silver ND 0.10 mg/kg SWB46 6020 05/27-05/30/09 LC68JIAM
Dilution Factor: 1 Analysis Time..: 01:59 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9147322 MDL............: D.0024
Thallium V10 p-es9s5—=8,a YBo0.10 mg/kg S5WB46 6020 05/27-05/30/09 LCG6BJ1AN
Dilution Factor: 1 Analysis Time..: 01:59 Analyst ID.....: 400148
Instrument ID..: ICPMS2 MS Run #.......: 9147322 MDL............: 0.0020
Prep Batch #...: 5148018
Mercury ND 0.033 mg/kg SWB4€ 7471A 05/28/09 LC68J1AP
Dilution Factor: 1 Analysis Time..: 08:32 Analyst ID.....: 031043
Instrument ID..: HGHYDRA MS Run #.......: 9148009 MDL............: 0.011
NOTE(S) :

B Estimated result. Result is less than RL.

] Method blank contamination. The associated method blank contains the larget analyte at a reportable level.
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Tetra Tech EM, Inc

Client Sample ID: IRM-V-3

TOTAL Metals

Lot-Sample #...: CPE160102-003 Matrix.......: BIOLOGIC
Date Sampled...: 05/14/09 Date Received..: 05/15/09
% Moisture.....: '
REPCRTING PREPARATION- WORK
PARAMETEF. RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #
Prep Batch #...: 9147550
Zinc 5.8 0.50 mg/kg SWB46 6020 05/27-05/30/09 LC68K1AA
Dilution Factor: 1 Analysis Time..: 02:03 Analyst ID.....: 400149
Inatrument ID..: ICPMS2 MS Fun #.......: 9147322 MDL............: 0,012
Beryllium ND 0.10 mg/kg SWe4e 6020 05/27-05/30/09 LC&6B8K1AC
Dilution Factor: 1 Analysis Time..: 02:03 Rnalyst ID.....: 400149
Instrument ID..: ICPMEZ MS Run #.......: 9147322 MDL............: D.0037
Nickel 0.19 0.10 mg/kg SW846 6020 05/27-05/30/09 LC6BK1AD
Dilution Factor: 1 Analysia Time..: 02:03 Analyst ID.....: 400149
Instrument ID..: ICPMS2 M5 Run #.......: 9147322 MDL............ : 0.0068
Copper 1.6 0.20 mg/kg SW846 6020 05/27-05/30/09 LC6BK1AE
Dilution Factor: 1 Analysis Time..: 02:03 Analyst ID..... : 400149
Instrument ID..: ICPMS2 MS Run #.......: 9147322 MDL............: 0.DOB5
Antimony 0.0097 B J 0.20 mg/kg 5Wa46 6020 05/27-05/30/09 LC68K1AF
Dilution Factor: 1 Analysis Time..: £2:03 Analyst ID.....: 400149
Instrument ID..: ICPFMS2 MS Run #.......: 9147322 MDL............: Q0.0033
Arsenic 0.023 B J 0.10 mg/kg SWe4e 6020 05/27-05/30/09 LC68BK1AG
Dilution Factor: 1 Analysis Time..: 02:03 Analyst ID.....: 400149
Instrument ID..: ICPMS2 M5 Run #.......: 9147322 MDL............: 0.01le
Cadmium ND 0.10 mg/kg’ SWB46 6020 05/27-05/30/09 LC&6BK1AH
Dilution Factor: 1 Analysis Time..: 02:03 Analyst ID..... : 400149
Instrument ID..: ICPMS2 MS Run #.......: 9147322 MDL............: 0.0091
Chromium 0.27 O 0.20 mg/kg 5wW846 6020 05/27-05/30/09 LC6BKLAJ
Dilution Factor: 1 Analysis Time..: 02:03 Analyst ID.....: 400149
Instrument ID..: ICPMS2 M5 Run #.......: 9147322 MDL............: 0.0080
Lead 0.10 0.10 mg/kg SwWB46 6020 05/27-05/30/09 LC68BK1AK
Dilution Factor: 1 Analysis Time..: 02:03 Analyst ID.....: 400149
Instrument ID..: TCPMS2 M5 Run #.......: 9147322 MDL.,...........: 0.0034
(Continued on next page)
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Tetra Tech EM, Inc
Client Sample ID: IRM-V-3

TOTAL Metals

Lot-Sample #...: C9E160102-003 Matrix.........: BIOLOGT
REPCORTING PREPARATICNK-~ WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #
Selenium 0.081 B 0.50 mg/kg SW346 6020 05/27-05/30/09 LC6BKLAL
Diluticen Facteor: 1 Analysis Time..: 02:03 Analyst ID.....: 400149
Instrument ID..: ICPMB2 MS Run #.......: 9147322 MDL...........,: 0.041
Silver ND 0.10 mg/kg 5WB46 6020 05/27-05/30/09 LC68K1AM
Dilution Factor: 1 Analysis Time..: 02:03 Analyst ID..... : 400149
Instrument ID..: ICPMS2 MS Run #.......: 9147322 MDL............ : 0.0024
Thallium U.10 -e-ee76B;9 YBo.10 mg/kg SW846 6020 05/27-05/30/09 LC68KLAN
Dilution Factor: 1 Analysis Time..: 02:03 Analyst ID.....: 400149
Instrument ID..: ICPMB2 M5 Run #.......: 9147322 MDL....,..,.....: 0.,0020
Prep Batch #...: 9148018
Mexrcury ND 0.033 mg/kg 5W846 7471A 0s5/28/09 LC68K1AP
Dilution Factor: 1 Analysis Time..: 0B:34 Analyst ID.....: 031043
Instrument ID..: HGHYDRA MS Run #.......: 9148009 MDL............: 0,011
NOTE(S) :

B Estimated result. Result is less than RL.
] Method blank contamination. The associated method blank contains the target analyte at a reportable level.
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Tetra Tech EM, Inc

Client Sample ID: IRM-V-4

TOTAL Metals

Lot-Sample #...: CY9E160102-004 Matrix.......: BIOLOGIC
Date Sampled...: 05/14/09 Date Received..: 05/15/09
¥ Moisture.....:
REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOCD ANALYSIS DATE ORDER #
Prep Batch #...: 9147550 -
Zinc 7.5 0.50 mg/kg SW846 6020 05/27-05/30/09 LC6BLAAA
Dilution Factor: 1 Analysis Time..: 02:07 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 2147322 MDL............t 0,012
Beryllium ND 0.10 mg/kg SWg46 6020 05/27-05/30/09 LCEBLILAE
Dilution Factor: 1 mnalysis Time..: 02:07 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9147322 MDL. ...... o023 0.0037
Nickel 0.18 0.10 mg/kg SWB46 6020 05/27-05/30/09 LC6BI1AH
Dilution Factor: 1 Analysis Time..: 02:07 Analyst ID.....: 400149
Instrument ID,.: ICPMS2 MS Run #.......: 9147322 MDL............: 0.0068
Copper 1.8 0.20 mg/kg SWB46 6020 05/27-05/30/09 LC6BL1AL
Dilution Factor: 1 Bnalysis Time..: 02:07 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9147322 MDL. ... .o ou 0.0085
Antimopy 0.0084 B J 0.20 mg/kg 5WB46 6020 05/27-05/30/09 LC6BL1AP
Dilution Pactor: 1 Analysis Time..: 02:07 Analyst ID..... : 400149
Instrument ID..: ICPMS2 MS Run #.......: 9147322 MDL............: 0.0033
Arsenic ND 0.10C mg/kg Swg4e 6020 05/27-05/30/09 LCEBLI1AT
Dilution Factor: 1 Analysis Time..: 02:07 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9147322 MDL...........: 0.016
Cadmium 0.015 B J 0.10 mg/kg SW846 6020 05/27-05/30/09 LC6BL1AW
Dilution Factor: 1 Analysis Time..: 02:07 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9147322 MDL............: B.0091
Chromium 0.32 <& 0.20 mg/kg SWB46 6020 05/27-05/30/09 LC68L1A1
Dilution Factor: 1 Analysis Time..: 02:07 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9147322 MDL............: 0.0080
Lead 0.23 0.10 mg/kg SWB46 6020 05/27-05/30/09 LC&8L1A4
Dilution Factor: 1 Analysis Time..: 02:07 Analyst ID.....: 400149
Instrument ID..,: ICPMS2 MS Run #.......: 5147322 MDL............: 0.0034
{Continued on next page)
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Tetra Tech EM, Inc

Client Sample ID: IRM-V-4

TOTAL Metals

Lot-Sample #...: C2E160102-004 Matrix._........: BIOLOGI
REPORTING PREPARATTION- WORK

PARAMETER RESULT LIMIT UNITS METHOD ANALYSTIS DATE ORDER #

Selenium ND 0.50 mg/kg SWB46 6020 05/27-05/30/09 LC68L1A7
Dilution Factor: 1 Analysis Time..: 02:07 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9147322 MDL............: 0.041

Silver ND 0.10 mg/kg SW846 6020 05/27-05/30/09 LC6BL1CA
Dilution Factor: 1 Bnalysis Time..: 02:07 Analyst ID..... : 400149
Instrument ID..: ICPMS2 MS Run #.......: 9147322 MDL............: 0.0024

Thallium U1V p-ee65B8;9 UBo.1lo mg/kg SWB46 6020 05/27-05/30/09 LC6BLICE
Diluticn Facter: 1 Analysis Time..: 02:07 Analyst ID.....: 400149
Instrument ID..: ICPMSZ2 MS Run #.......: 9147322 MDL............: 0.0020

Prep Batch #...: 9148018

Mercury ND 0.033 mg/kg SwWa46 7471A 05/28/09 LC6BL1CH
Dilution Factor: 1 Analysis Time..: 0B:35 Analyst ID.....: 031043
Inatrument ID,.: HGHYDRA MS Run #.......: 9148009 MDL............: 0.011

NOTE(S) :

B Estimated resali. Result is less than RL.,

1 Method blank conlamination. The associated method blank contains the larget analyte at a reporiabie level,
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Tetra Tech EM, Inc
Client Sample ID: IRM-V-1
TOTAL Metals
Lot-Sample #...: CSF170216-001 Matrix.......: BIQLOGIC

Date Sampled...: 05/14/09% Date Received..: 05/15/09
$ Moisture.....:

REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHCD ANALYSIS DATE ORDER #
Prep Batch #...: 9169116
Zinc 18.0 0.50 mg/kg 5W846 6020 06/18-06/19/09 LE4KDiAA
Dilution Factor: 1 Analysis Time..: 16:59 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9169079 MDL............: 0.012
Beryllium ND 0.10 mg/kg SWB46 6020 06/18-06/19/09 LE4KD1AC
Dilution Factor: 1 Analysis Time..: 16:59 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9169079 MDL............: 0.0037
Nickel o.082 8 J 0.10 wg/kg SW846 6020 06/1B-06/19/09 LE4KD1AD
Dilution Factor: 1 Analysis Time..: 16:59 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 316907% MDL............: 0.0068
Copper 1.3 0.20 mg/kg 5W846 6020 06/18-06/19/09 LE4KD1AR
Dilution Factor: 1 Analysis Time..: 16:59 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 916%079 MDL............: 0.008s
Antimony 0.041 B 0.20 ng/kg S5W846 6020 06/18-06/19/09 LE4AKD)1AF
Dilution Factor: 1 Analyais Time..: 16:59 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9169079 MDL............: 0.0033
Arsenic ND 0.10 mg/kg SWB46 6020 06/18-06/19/09 LE4AKD1AG
Dilution Factor: 1 Analysis Time..: 16:59 Analyst ID.....: 400149
Instyument ID..: ICPMS2z MS Run #....... 1 9165079 MDL............ : 0.016
Cadmium 0.035 B~ J 0.10 mg/kg SWB46 6020 06/18-06/1%/09 LE4ARKD1AH
Dilution Factor: 1 Analysisg Time..: 16:59 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9169079 MDL............: 0.0091
Chromium 0.29 O 0.20 mng/kg SWB46 6020 06/18-06/19/09 LE4KD1AJ
Dilution Factor: 1 Analysis Time..: 16:59 Analyst ID.....: 400149
Instyument ID..: ICPMS52 MS Run #....... : 9169079 MDL............: 0.0080
Lead 0.63 0.10 mg/kg 5W846 6020 06/18-06/19/09 LE4KD1AK
Dilution Factor: 1 Analysis Time..: 16:59 Analyat ID.....: 400143
Instrument ID..: ICPMS2 MS Run #.......: 2169079 MDL............: 0.0034

{Continued on next page)
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Tetra Tech EM, Inc
Client Sample ID: IRM-V-1

TOTAL Metals

Lot-Sample #...: C9F170216-001 Matrix.........: BIOLOGI
REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #
Selenium 0.076 B J 0.50 mg/kg SWB46 6020 06/18-06/19/09 LE4KD1AL
Dilution Factor: 1 Analysis Time..: 16:59 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9169079 MDL............: 0.041
Silver 0.0047 B 0.10 mg/kg SWB46 6020 06/18-06/19/09 LE4KD1AM
Diluticon Factor: 1 Analysis Time..: 16:59 Analyst ID.....: 400145
Instrument ID..: ICPMSZ2 M5 Run #.......: 9169079 MDL............: 0.0024
Thallium 010 e¢-61a B;a YPo.10 mg/kg SWB46 6020 06/18-06/19/09 LE4KD1AN
Dilution Factor: 1 Analysis Time..: 16:59 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9169079 MDPL............: 0,0020
Prep Batch #...: 9175014
Mercury ND J 0.032 mg/kg SWB46 7471A 06/24/09 LE4KD1AP
Dilution Factor: 1 Analysis Time..: 08:28 Analyst ID.....: 031043
Instrument ID..: HGHYDRA MS Run #.......: 9175006 MDL............: 0.012

NOTE (S) :

B Estimated result. Result is less than RL.

J Method blank contamination. The associated method blank contains the target analyle at a repormable level.
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Tetra Tech EM, Inc
Client Sample ID: IRM-V-2

TOTAL Metals

Lot-Sample #...: C9F170216-002 Matrix.......: BIOLOGIC
Date Sampled...: 05/14/09% Date Received..: 05/15/09
¥ Moisture.....:
REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #
Prep Batch $#...: 2169116
Zinc 6.8 0.50 mg/kqg 5WB46 6020 06/18-06/19/09 LE4KK1AA
Dilution Factor: 1 Analysis Time..: 17:03 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9169079 MDL............ + 0.012
Beryllium ND 0.10 mg/kg SWg4e 6020 06/18-06/19/09 LE4KK1AC
Dilution Factor: 1 Rnalysgig Time..: 17:03 Analyst ID.....: 400149
Inatrument ID..: ICPMS2 ME Run #.......: 9169079 MDL............: 0.0037
Nickel 0.12 0.10 mg/kg 5WB46 6020 06/18-06/19/09 LE4KK1AD
Dilution Factor: 1 Analysis Time,.: 17:03 Analyst ID..... : 400149
Instrument ID..: ICEMS2 MS Run #.......: 9169079 MDL............: 0.0068
Copper 1.5 0.20 mg/kg 5W846 6020 06/18-06/19/09 LE4KK1AE
Dilution Factor: 1 Analysis Time..: 17:03 Analyst ID.....: 400149
Instrument ID..: ICFMS2 MS Run #.......: 9169079 MDL............: Q.0085
Ant imony 0.018 B~ 0.20 mg/kg 5W846 6020 06/18-06/19/09 LE4KK1AF
Dilution Factor: 1 Analysis Time..: 17:03 Analyst ID.....: 400149
Instrument ID,.: ICPMS2 MS Run #.......: 92165079 MDL.,...........: 0.0033
Arsenic 0.039B J 0.10 mg/kg 5W846 6020 06/18-06/19/09 LE4KK1AG
Dilution Factor: 1 Analysig Time..: 17:03 Analyst ID.....: 400149
Instrument ID,.: ICPMS2 Mg Run #.......: 9169079 MDL............: 0.016
Cadmium ND 0.10 mg/kg SW846 6020 06/18-06/19/09 LE4KK1AH
Dilution Factor: 1 Analysis Time..: 17:03 Analyst ID..... : 400149
Instrument ID..: ICPMS2 MS Run #.......: 9169079 MDL............: 0.0091
Chromium 0.31 T 0.20 mg/kg SWB46 6020 06/18-06/19/09 LE4KK1AJ
Dilution Factor: 1 Analysis Time..: 17:03 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9169079 MDL............ : 0.0080
Lead 0.14 0.10 mg/kg 5W846 6020 06/18-06/19/09 LE4FKK1AK
Dilution Factor: 1 Analysis Time..: 17:03 Analyst ID.....: 400149
Instrument ID..: ICEMS2 MS Run #.......: 9169079 MDL............: 0.0034

{Continued on next page)
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Tetra Tech EM, Inc
Client Sample ID: IRM-V-2

TOTAL Metals

Lot-Sample #...: C9F170216-002 Matrix_ ........: BIOLOGI
REPORTING PREPARATION- WORK

PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

Selenium 0.0598B J 0.50 mg/kg SWB46 6020 06/18-06/19/09 LE4KKIAL
Dilution Factor: 1 Analysgis Time..: 17:03 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9169079 MOL............: 0.041

Silver ND 0.10 mg/kg SWB46 6020 06/18-06/19/09 LE4KK1AM
Dilution Factor: 1 Analysis Time..: 17:03 Analyst ID.....: 400149
Instrument ID..: ICPMS2 ME Run #.......: 2169079 MDL............ : 0.0024

Thallium V10 e-pe64 BT YBo.10 mg/kg SWB46 6020 06/18-06/19/09 LE4XK1AN
Dilution Factor: 1 Analysis Time..: 17:03 Analyst ID..... : 400149
Instrument ID..: ICPMS2 MS Run #.......: 9169079 MDL............: 0.0020

Prep Batch #...: 9175014

Mercury ND J 0.033 mg/kg SWB46 7471A 06/24/09 LE4KK1AP
Dilution Factor: 1 Analysis Time..: 08:33 Analyst ID.....: 031043
Instrument ID..: HGHYDRA MS Run #.......: 9175006 MDL............: 0.011

NOTE(S) :

B Estimated result. Result is less than RL.

T Method blank contamination. The associated method blank contains the target analyte at a reportable level.
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Tetra Tech EM, Inc

Client Sample ID: IRM-V-3

TOTAL Metals

Lot-Sample #...: C9F170216-003 Matrix....... BIOLOGIC
Date Sampled...: 05/14/09 Date Received..: 05/15/09
% Moisture.....:
REPORTING PREPARATION - WORK
PARAMETER RESULT LIMIT UNITS METHQD ANALYSIS DATE QRDER #
Prep Batch #...: 91695116
Zinc 6.0 0.50 mg/kg 5W846 6020 06/18-06/19/09 LE4KNI1AA
Dilution Factor: 1 Analysis Time..: 17:08 Analyst ID : 400149
Inatrument ID..: ICPMS32 MS Run #.......: 9169079 MDL.......... + 0.012
Beryllium ND 0.10 mg/kg Sw84e 6020 06/18-06/19/09 LE4KN1AC
Dilution Factor: 1 Analysis Time..: 17:08 Analyst ID .. 400149
Instrument ID,.: ICPMS2 MS Run #.......: 9169079 MDL.......... : 0.0037
Nickel 0.17 0.10 mg/kg 5W846 6020 06/18-06/19/09 LE4KN1AD
Dilution Factor: 1 Analysgis Time..: 17:08 Analyst ID ..: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9163079 MDL............ : 0.0068
Copper 1.7 0.20 ma/kqg 5W846 6020 06/18-06/19/09 LE4EN1AE
Dilution Factor: 1 Analysis Time..: 17:08 Rnmalyst ID : 4001495
Instrument ID..: ICPMS52 MS Run #.......: 92169079 MDL.......... + 0.0085
Antimony 0.014  J 0.20 mg/kg SWB46 6020 06/18-06/19/09 LEAKN1AF
Diluticn Factor: 1 Analysis Time..: 17:08 Analyst ID : 400149
Instyument ID..: ICEMSZ MS Run #.......: 9169079 MDL.......... : 0,0033
Arsenic ND 0.10 mg/kg SwWwe46 6020 06/18-06/19/09 LE4KN1AG
Diluticon Factor: 1 Analysis Time..: 17:08 Analyst ID : 400149
Instrument ID..: ICPMS2 MS Run #.......: 9163079 MDL.......... : D.D16
Cadmium ND 0.10 mg/kg SW846 6020 06/18-06/19/09 LE4KN1AH
Dilution Factor: 1 Analysis Time..: 17:08 Analyst ID ..: 400149
Ingtrument ID..: ICPMS2 MS Run #.......: 9169079 MDL............: 0.0081
Chromium 0.25 F 0.20 mg/kg SwW846 6020 06/18-06/19/09 LE4KN1AT
Dilution Factor: 1 Analysis Time..: 17:08 Analyst ID : 400149
Instrument ID..: ICPMS2 MS Run #.......: 9169079 MDL........., : 0.0080
Lead 0.10 0.10 mg/kg 5W846 6020 06/18-06/19/09 LE4KN1AK
Dilution Factor: 1 Analysis Time..: 17:08 Analyst ID : 400149
Instrument ID..: ICPMS2 MS Run #.......: 9165079 MDL.......... : 0.0034
(Continued on next page}
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Tetra Tech EM, Inc
Client Sample ID: IRM-V-3

TOTAL Metals

Lot-Sample #...: C9F170216-003 Matrix.........: BIOLOGI
REPORTING PREPARATION- WORK

PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

Selenium 0.053 B 0.50 mg/kg SWB46 6020 06/18-06/19/09 LE4KN1AL
Dilution Factor: 1 Analysis Time..: 17:08 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9169079 MDL............: 0.041

Silver ND 0.10 mg/ kg SW846 6020 06/18-06/19/09 LE4KN1AM
Dilution Factor: 1 Analysis Time..: 17:08 Analyst ID.....: 40014%
Instrument ID..: ICPMS2 MS Run #.......: 91623079 MDL............: 0.0024

Thallium U.10 -9-e868 B, UB0.10 mg/kgq SW846 6020 06/18-06/19/09 LE4KN1AN
Dilution Factor: 1 Analysis Time..: 17:08 Analyst ID..... 1 4001489
Instrument ID..: ICPMS2 MS Run #....... : 9169079 MDL............: 0.0020

Prep Batch #...: 9175014

Mercury ND J 0.033 mg/kg Swgae 7471A 06/24/09 LE4¥N1AP
Dilution Factor: 1 Analysis Time..:; 08:35 Analyst ID.....: 031043
Instrument ID..: HGHYDRA MS Run #.......: 9175006 MDL............: 0.011

NOTE (S) :

B Estimated result. Result is Jess than RL.

I Method blank contamination. The associated method blank contains the target analyte at a reportable level.
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Tetra Tech EM,

Client Sample ID:

Inc

IRM-V-4

TOTAL Metals

Lot-Sample #...: C9F170216-004 Matrix.......: BIOLOGIC
Date Sampled...: 05/14/09 Date Received..: 05/15/09
% Moisture.....:
REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHQD ANALYSIS DATE ORDER #
Prep Batch #...: 2169116
Zinc 8.4 0.50 mg/kg SWB46 6020 06/18-06/19/09 LE4KQ1AA
Dilution Factor: 1 Analysis Time..: 17:12 Analyst ID.....: 4001495
Instrument ID..: ICPMS2 MS Run #...... : 9169079 MDL............: 0.012
Beryllium ND 0.10 mg/ kg SW846 6020 06/18-06/19/09 LE4KQ1AC
Diluticn Factor: 1 Analysis Time..: 17:12 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #...... 1 9169079 MDL............: 0.0037
Nickel 0.11 0.10 mg/kg SWB46 6020 06/18-06/19/09 LE4KQ1AD
Dilution Factor: 1 Analysis Time.,: 17:12 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #...... 1 9169079 MDL............: 0.0068
Copper 1.8 0.20 mg/kg SW846 6020 06/18-06/19/09 LE4KQ1AE
Dilution Factor: 1 Analysis Time..: 17:12 Analyst ID.....: 400149
Instrument ID,.: ICPMS2 MS Run #...... : 91693079 MDL............: 0.0085
Ant imony 0.013 3 J 0.20 mg/kg SWB46 6020 06/18-06/19/09 LEAKQ1AF
Dilution Factor: 1 Analysis Time..: 17:12 Analyst ID.....: 400149
Instrument ID..: ICPMS2 M5 Run #...... : 9169079 MDL............: 0.0033
Arsenic ND 0.1¢ mg/kg SWB46 6020 06/18-06/19/09 LE4KQ1AG
Dilution Factor: 1 Analysis Time..: 17:12 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #...... : 9169079 MDL............: 0.016
Cadmium 0.016 B 0.10 mg/kg SWB46 6020 06/18-06/19/09 LEAKQLAH
Dilutien Factor: 1 Analysis Time..: 17;:;12 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #...... : 9169079 MDL............: 0.0091
Chronium 0.30 F 0.20 mg/kg SWB46 6020 06/18-06/19/09 LE4AKQ1AJ
Dilution Facteor: 1 Analysis Time..: 17:12 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #...... : 9169079 MDL......0iuunn : 0.0080
Lead 0.23 0.10 mg/kg SWB46 6020 06/18-06/19/09 LE4KQ1AK
Dilution Factor: 1 Analysis Time..: 17:12 Analyst ID.....: 4001495
Instrument ID..: ICPMS2 MS Run #...... : 9163079 MDL........,...: 9.0034
(Continued on next page)
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Tetra Tech EM, Inc
Client Sample ID: IRM-V-4

TOTAL Metals

Lot-Sample #...: C9F170216-004 Matrix.........: BIOLOGI
REPORTING PREPARATION- WORK
PARMMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE CRDER #
Selenium ND 0.50 mg/kg SWB46 6020 06/18-06/19/09 LE4KQ1AL
Dilution Factor: 1 Analygis Time,.: 17:12 Analyst ID.....: 400149
Inatrument ID..: ICPMS2 MS Run #.......: 9169079 MDL............: C.041
Silver ND 0.10 mg/kg SWB46 6020 06/18-06/19/09 LE4KQ1AM
Dilution Factor: 1 Analysis Time,.: 17:12 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9169079 MDL............: 0.,0024
Thallium 0.10 e¢vo0e2 B,o YBo.10 mg/kg SW846 6020 06/18-06/19/09 LE4KQ1AN
Dilution Factor: 1 Analysis Time..: 17:12 Analyst ID.....: 400149
Instrument ID..: ICPMS2 MS Run #.......: 9169079 MDL............: 0.0020
Prep Batch #...: 2175014
Mercury ND J 0.033 mg/kg SwW846 7471A 06/24/09 LE4KQ1AP
Dilution Factor: 1 Analysis Time..: 08:37 Analyst ID..... : 031043
Instrument ID..: HGHYDRA MS Run #....... : 9175006 MDL............: 0.011
NOTE(S) :

B Estimated result. Result is less than R1L.,
J Method blank contamination, The associated method blank contains the target analyte at a reportable level.

C9F170216 19 (1 - 31


JDavin
Pencil

JDavin
Typewritten Text

JDavin
Typewritten Text
J

JDavin
Typewritten Text

JDavin
Line

JDavin
Typewritten Text

JDavin
Typewritten Text
0.10

JDavin
Typewritten Text

JDavin
Typewritten Text

JDavin
Typewritten Text

JDavin
Typewritten Text
UB

JDavin
Typewritten Text

JDavin
Typewritten Text


f2 ARCADIS

Appendix B

Historical Groundwater
Potentiometric Surface Maps from
Previous Reports
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Appendix C

Historical Boring Logs from Previous
Reports



Attachment C

Well Records



Drilling Logs and Well Construction Reports For Installed Groundwater Wells
(LCO1 through LC07 and L.CQ9 through LC13)

C-1
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ecology & environment, inc.
&) " DRILLING LOG

Site Name: _Lake Calumet Cluster Site

Location; _ Chicago Cook County, Illinois
TDD: ... $05-9806-008

Drilling Firm: Patrick Drilling

Type of Rig: __ CME-75

Boring Number:

page l of 2

LC-01

Start Date:

4/22/99

Completion Date:
Boring Location:

4/22/99

North end of site

Driller/Helper: _Kevin Hathaway Ground Elevation: 96.21 feet
Geologist ___ JosephKlemp T.0.L.C. Elevation: 98.40 feet
Well Casing(type & qty.): 2-inch stainless Depth of Boring: 16 feet
Screened interval(type & size) 2-inch stainless / 10 foot Lock Number: N/A
~ Annular Material: Drilling Method: Rotary w/Hollow stem auger
Grout- Bentonite
- Bentonite Chip:
Seal entonite LNIpS Depth to Groundwater
Filter Pack- _Sand
' E— While drilling: 7.5 feet (to.ic) bes
Well Development Comments: at completion: 6.4 feet (to.ic) bes
after development:  p/a bgs
2
w  |Elev. | Blow E%; PID OVA
3 (Feet) |Count | & Material D (ppm) (ppm) Remarks
- 00 . )
FILL: Gray silty CLAY, some c-f gravel, little m-f sand.
L] 2
t: 0.5
wl 10 3
L ,
W olis 0 0
L ¢ Black Organic silty CLAY.
FILL: Brown silty CLAY, little m-f sand, trace m-f gravel.
FILL: Debris material, wood, paper, glass, metal shavings.
0 0
0 1
___________________________________________ 1 90 Wet
(No Recovery)
FILL: Debris material, wood, plastic, glass, metal shavings, ceramics
3 60 Wet




LC-01 - ecology & environment, inc. page 2 of 2
) DRILLING LOG

o ‘ ! %
28 |
8g . . PID OVA
=2 Material Description {ppm) {ppm) Remarks
FILL: Debris material, paper. wood chips, rubber, glass, plastic. 10 20
6
Wood is "smoking"
at removal from
split spoon sampler.
10 20 100 (venting methane?)
Boring Terminated at 16.0 feet.
116.5
17.0
17.5
18.0
118.5 |
19.0
19.5
200
120.5
121.0
215 ]
22,0
| 225
230
235
240,
24.5

Methane noted to be bubbling out of ground surface. OVA readings are above 100 ppm at the ground surface and at 0 ppm

Additional Comments: .
in ambient air (over 6-inches above ground). Headsapce on the boring hole during driiling reads 70 ppm on OVA.



ecology & environment, inc.

D, DRILLING LOG .
Site Name: _Lake Calumet Cluster Site
Location: __Chicago, Cook County, Iilinois
TDD: _ $05-9806-008
Drilling Firm: _ Patrick Drilling
Type of Rig: CME-75
Driller/Helper: _Kevin Hathaway [
Geologist Joseph Klemp

2-inch stainless
2-inch stainless / 10 foot

Well Casing(type & qty.):
Screened interval(type & size)
Annular Material:

Grout- Bentonite Slurry
Seal-  Bentonite Chips
Filter Pack- _Sand

page | of 2
Boring Number: LC-02
Start Date: 4/23/99
4/24/99

Completion Date:
Boring Location:

Ground Elevation:

T.0.1.C. Elevation:

Depth of Boring:
Lock Number:

Northeast Comer of Site

Southeast corner of pond LHL 1

93.38 feet

95.69 feet

16 feet

n/a

Drilling Method:

Rotary w/Hollow stem augers.

Depth to Groundwater

Pumps dry: recharges at | f/mi While drilling: n/a bgs
Well Development Comments: Ps Iy, [eCTaTees 2 ARPEE. Ll at completion: 3.4 feet (t.0.i.c) bgs
after development: n/a bgs
%
v  |Elev. |Blow | 8% PID ovA
] (fect) |Count | £ Material Description (ppm) (ppm) Remarks
0.0 FILL: 0 to 2 inch diameter GRAVEL (slag).
0 4
." 0.3 FILL: Brown to gray silty CLAY, little c-f sand, trace m-f gravel. Moist
" 0 0
"y 10 | ¢
"
[ ] .l 7
|
5 18
=: 2.0
L 3
=. 2.5
[ | 30 4
Al
1™ mi3s 4
4 12 Gray m-f SAND, shells noted. 0 0 Wet
2 Gray silty SAND.
3
3 1-inch clay lense
0 noted at 5.6 feet.
3 18 0
4
2
2 (1-inch Black organic material noted at 7.5 feet)
3 0 0
: Dry
1 Black Organic Peat.
1
4
0 0
2 10
2
1 Gray silty CLAY.
1 Black Organic Peat.
== 0 0
=20l 2 |20

L ogridd eniniore




ecology & environment, inc. page 2 of 2

LC-02
&
DRILLING LOG

© Elev. | Blow PID OVA
35 {feet) | Count Material Description (ppm) {ppm} Remarks

Recovery
(inches)

==l125] 1 Black Organic Peat
Gray CLAY-trace-SILT 0 0

Dry
1

1 Black Organic Peat
Gray silty CLAY, trace ¢-f sand. 0 0 i Dry

Boring terminated at 16.0 feet

16.5

17.0

Additional Comments: Rain saturated ground in area at surface.



ecology & environment, inc.

&) DRILLING LOG

Site Name: _Lake Calumet Cluster Site
Chicago, Cook County, Illinois

Location:

TDD: 505-9806-008

Drilling Firm: Patrick Drilling
Type of Rig: CME-75
Drilter/Helper: Kevin Hathaway |
Geologist Joseph Klemp

2-inch stainless
2-inch stainless / 10 feet

Well Casing(type & qty.):
Screened interval(type & size)
Annular Material:

Boring Number:

page | of 2

LC-03

Start Date:

4/23/99

Completion Date:
Boring Location:

Ground Elevation:

T.0.1C. Elevation:

Depth of Boring:
Lock Number:

4/23/99

Northeast central part of site.

95.85 feet

98.34 feet

15.0 feet

n/a

Drilling Method:

Rotary w/ hollow stem augers

Grout- bentonite slurry
Seal-  bentonite chips
Filter Pack. _sand - Depth to Groundwater
Well ( c . While drilling: 5.0 feet bgs
ell Development Comments: at completion: 2.9 feet (TOLC) bgs
after development: 3.1 feet (T.0.LC.) bgs
T T
| B
w |Elv. | Blow §-§ PID OVA
5 (fect) |Count | 2= Materiat Description {ppm) (ppnt) Remarks
0.0
FILL: Gray silty CLAY, some c-f gravel, trace m-f sand.
03 4 2 0 0
101 2
Ls | 3
20 716
2.5 3 FILL: Gray silty CLAY, trace m-f gravel, trace c-f sand. 0 0
30 | ¢
35 | ©
40 | 7113
o0 5 . .
0145 2 FILL: Black Gravel (Slag material), wood chips.
o7 1 0 0 Wet
o( s0 | ?
_QO 3
0155
OQ 2
~16.0 2
- © 6.5 5 FILL: Black SAND and GRAVEL, wood noted. (Slag material)
> o 16
|
o
0 0 !
© g0t ?
o
o 8
5 . 7.5
40
2,180 12
8
°5l85
0 3 0 Wet
© 190 | 50
S
or-
B 9.5
s} H
z‘; 10.0 8
50 10.5 3
o 24
071110
o)
95| 49 .
FILL: Brown ¢-f SAND 0 0 Arkose appearance;
120 40 Odor noted.




ecology & environment, inc. page 2 of 2
LC-03 &

—

PID OVA

Elev. | Blow
Material Description {ppm) (ppm)

Recovery
(inches)

Remarks

En (feet) | Count
-y GlI125) 1 FILL: SAND and GRAVEL with wood chips. 0 0

00|30 !
7

___________________________________________ Not sampled
Not sampled. at 14-15 feet.

15.0

Boring terminated at 15.0 feet.
15.5

16.0

16.5

Additional Comments: OVA reads 100 ppm at boring opening with auger at 6-8' depth.
PID reads zero ppm at boring opening with auger at 6-8' depth.



ecology & environment, inc.

&) DRILLING LOG

Lake Calumet Cluster Site

Site Name: _Lake Calumet Ciusteroite ™=

Location: __ Chicago, Cook County, 1llinois

TDD: $05-9806-008

Drilling Firm: __Patrick Drillin,

Type of Rig: CME-75
Driller/Helper: _Kevin Hathaway l
Geologist ___ Joseph Klemp

2-inch stainless
2-inch stainless / 10 foot

Well Casing(type & qgty.):
Screened interval(type & size)
Annular Material:

Grout- Bentonite Siurry
Seal-  Bentonite Chips

Boring Number:

page 1 of 2

LC-04

Start Date:

4/21/99

Completion Date:
Boring Location:

Ground Elevation:

T.0.1.C. Elevation:

Depth of Boring:
Lock Number:

4/21/99

South central on east side.

96.36 feet

98.47 feet

16.0 feet

n/a

Drilling Method:

Rotary w/ Hollow stem augers

Depth to Groundwater
Filter Pack- _Sand P .
While drilling: 5.0 bgs
Well Development Comments: at completion: 3.2(T.0.1C) bgs
after development:  1/a bgs
rg
o |Bwv. [Blow | 83 ) A PID OVA
3 (feet) | Count =< Material Description {ppm) (ppm) Remarks
0.0 Brown silty CLAY, roots and organics noted.
2
0.5
0 2 FILL: Black slag material, some plastic. 2 2
8
1.5
23
2.0 8
12
2.5
1
3.0 !
3 Water in splitspoon
3.5 0-5 3 gravel size material
3
49 6
5
45
24
50|
19
55
i3 0 0
6.0 3 :
5
6.5
7.0 o
75 7
50 5 4 0 0
; i
8.5 |
z |
9.0 !
l
9.5 2 !
00| |1 0 0
4
10.5
10| 2
2
11,5 1"recovery of
1" diameter rock
1201 2 1 (Slag)




ecology & environment, inc. page 2 of 2

LC-04
&)
I [y
Blow | 348 PID OVA
Comnt | gz £ Material Description {ppm} {ppm} Remarks
5 FILL: Black Plastic, wood chips, other debris.
4 .
PID acting up
5 Gray m-f SAND. . 0 High humidity.
10 14
4
4
3
Large stone noted.
5 16 10 7 1" diameter.
i Boring terminated at 16.0 feet.
16.5
17.0
17.5
18.0
18.5
19.0
19.5
20.0
20.5
21.0
215 |
22.0
22.5
23.0
23.5
24.0
24.5 ]

Additional Comments:



ecology & environment, inc.

&) DRILLING LOG
Site Name: _Lake Calumet Cluster Site
Location: __Chicago, Cook County, lllinois
TDD: _ $05-9806-008
Drilling Firm: Patrick Drilling
Type of Rig: CME-75
Driller/Helper: _Kevin Hathaway [
Geologist Joseph Klemp

Well Casing(type & qty.): 2-inch stainless

Screened interval(type & size)
Annular Material:

2-inch stainless / 10 foot

Grout- Bentonite Slurry
Seal-  Bentonnite chips

page I of 2

Boring Number: LC-05
Start Date: 4/26/99
Completion Date: 4/26/99

Boring Location: _Southeast corner of site near RR & 122nd St.

Ground Elevation: 98.83 feet

T.0.1.C. Elevation: 100.30 feet

Depth of Boring: 16.0 feet
n/a

Lock Number:

Drilling Method: Rotary w/ Hollow stem augers

| Depth to Groundwater

Filter Pack- _ Sand
. Well goes dry, but recharges quickly. While drilling: ~ 10.0 feet bgs
Well Development Comments: at cpmpletion: 7.44 feet (T.01.C.) bas
after development: 9.8 feet (T.0.1.C.)  bgs
. &3 \
o | Elev. | Blow | 8 PID U ova
3 {feet) § Count M= Material Description (ppm} ‘ {ppm) Remarks
0.0 ]
g FILL: Gray SAND and GRAVEL l
O 05 0 | 0
| |
Ol o
i :
Olis | 2 E l
O 20 2 13 J | .
O 5
O |25
2
O 3.0
L") .
a®l15 2 FILL: Brown silty CLAY, some c-f sand, some m-f gravel. 0 0
10 FILL: Black SAND and GRAVEL
i
0 0
14 FILL: Brown silty CLAY, some c-f sand. some m-f gravel. Moist
FILL: Brown SAND, trace c-f gravel.
0 0
18 FILL: BLACK silty SAND, little c-f gravel. Wet
FILL: Gray to Brown SAND and GRAVEL.
(Slag and Brick) | i
i 0o
| ! i
| : !
i i Wet
g .
0105
OO 50
Sl
0]
021115
O o~
50! 120 6 0 0




LC-05

ecology & environment, inc.

page 2 of 2

Elev. | Blow
{fect) | Count

Recovery
{inches)

Log

Material Description

PID
(ppm)

(ppm)

Remarks

12.5

o 11

(Not Sampled)

FILL: Gray to Brown SAND & GRAVEL (Slag & Brick)

Gray SAND, little m-f gravel.

Boring terminated at 16.0 feet.

i OVA
!
I
{

Additional Comments:




ecology & environment, inc.
&) DRILLING LOG

Site Name: _Lake Catumet Cluster Site

_Lake Calumet Cluster site =
Location: _ Chicago, Cook County, Illinois
505-9806-008

TDD: ___ S05-98ve-VVs

Drilling Firm: Patrick Drillin
CME-75

Type of Rig:

Driller/Helper: _Kevin Hathaway 1

Geologist Joseph Klemp

Well Casing(type & qty.): 2-inch stainless

Screened interval(type & size) 2-inch stainless / 10 feet

Annular Material:

Boring Number:
Start Date:

LC-06

page 1 of 2

4/26/99

Completion Date:
Boring Location:

4/26/99

Southeast central part of site

north of fence.

Ground Elevation:
T.0.1.C. Elevation:

Depth of Boring: __

Lock Number:

94.64 feet

96.51 feet

15.0 feet

n/a

Driiling Method:

Rotary w/ Hollow stem augers

Grout- N/A
_ Bentonite chips
Seal Sentonite CUPS. Depth to Groundwater
Filter Pack- __ Sand
While drilling: 10 feet bgs
Well Development Comments: at completion: n/a bgs
after development: wa bgs
5
w  |Elov. |Blow e PID OVA
35 (feet) | Count 2 Materiat Description {ppm) {ppm) Remarks
LJ-——OL FILL: Gray SAND and GRAVEL. Gravel material
<105 4 0 0 appears to be slag
P 50
(=] 12
& 1.0
<115
=
SOREY Y I N DRSS
2.5 |
Drilled through slag.
0 30 (No Recovery) gh slag
3.5 |
0
2 FILL: Black Debris, sand and gravel, little glass, plastic, cloth, wood.
4 100 Moist
7
7
6 12
4
4 Methane noted, OVA
0 0 reads 100 ppm and
2 drops quickly to zero.
! I
2 FILL: SAND & GRAVEL, debris, some plastic, glass.
0 0 Moist
5 ois
3 N .
(1" gray silty clay lens notes at 9.5 feet)
51 10
27 FILL: Black SAND and GRAVEL (Slag material), little silt.
;.o 16 0 0
P ill0
i0?
joc|l1l5] 15
Q
o 0] 10112




LC-06

ecology & environment, inc.

&)

page 2 of 2

Elev. | Blow
{feet) | Count

Recovery
(inches)

Material Description

PID
(ppny)

OVA
(ppm)

Remarks

o 25| 6

FILL: Black SAND and GRAVEL (Slag material).

{(No Recovery)

Boring terminated at 15.0 feet.

1" Rock in
Splitspoon

Additional Comments:

OVA and PID headspace readings are zero at completion of boring.




ecology & environment, inc.
&) DRILLING LOG

Site Name: Lake Calumet Cluster Site

Location: __Chicago, Cook County, Iliinois
$05-9806-008

TDD: ____ S05-9806-008 .
Drilling Firm: Patrick Drilling
CME-75

Type of Rig: __&ME-20

Boring Number:
Start Date:

page 1 of 2

LC-07

4/21/99

Completion Date:
Boring Location:

4/21/99

Alburn incinerator next

to existing well P-5

Driller/Helper: Kevin Hathaway 1 Ground Elevation: 98.51 feet
Geologist ___JosephKlemp T.O.LC. Elevation: 100.33 feet
Well Casing(type & qty.): 2-inch stainless Depth of Boring: -14.0 feet
Screened interval(type & size)  2-inch stainless / 10 foot Lock Number: n/a
Annular Material: Drilling Method: Rotary w/ Hollow stem augers
Grout- N/A -
Seql. Bentonite Chips
Seal 2entontte SHIPS Depth to Groundwater
Filter Pack- _ Sand
While drilling: 2.5 feet bgs
Well Development Comments: atcompletion: 132 feet(T.O.LC)  bgs
after development: N/A bgs
!
tg ‘
o |Eov. |Blow | 85 PID OVA
k] (feety | Count = Material Description {ppm) (ppm) Remarks
FILL: Brown silty CLAY, some m-f sand, some m-f gravel. . . CGI read zero
for O2 and LEL.
FILL: Black GRAVEL (slag material), plastic, other debris.
2 1 Water noted in
splitspoon
Hit large boulder
2 1
glass noted at 4.0 feet
_________ slag material noted at 6.0 feet. _ _ _ _ _ _ __ __ __ . . ___._ -
g i |
FILL: Black glass, plastic, wood, other debris. R
20 3.5




LC-07

ecology & environment, inc.

page 2 of 2

Blow
Count

Recovery
(inches)

Material D

PID
(ppm)

OVA
(ppm)

Remarks

FILL: Black plastic, wood, glass, other debris.

Black Organic silty CLAY, roets noted, some black sand.

1240

24.5

Boring terminated at 14.0 feet.

Additional Comments:

All readings taken with CGI were zero, throughout boring.

At completion OVA read 7 ppm and PID read 6 ppm at boring opening.




ecology & environment, inc. page 1 of 2

&) DRILLING LOG
Site Name: _Lake Calumet Cluster Site Boring Number: LC-09
Location: __Chicago, Cook Coun llinois Start Date: 4/20/99
TDD: $05-9806-008 Completion Date: 4/20/99
Drilling Firm: _ Patrick Drilling Boring Location: Central part of site.
Type of Rig: CME-75
Driller/Helper:  Kevin Hathaway | Ground Elevation: 97.76 feet
Geologist Joseph Klemp T.0.LC. Elevation: 100.03 feet
Well Casing(type & qty.): 2-inch stainless Depth of Boring: 20.0 feet
Screened interval(type & size) 2-inch stainless / 10 foot Lock Number: n/a
Annular Material: Drilling Method: Rotary w/ Hollow stem augers.
Grout- Bentonite Grout
) : -
Seal- Bentonite chips Depth to Groundwater
Filter Pack- _Sand
While drilling: 7.0 feet bgs
Well Development Comments: at completion: 4.2 feet (T.0.1C)) bgs
after development: 3.9 feet (T.0.LC.) bss
. ; -
w |Eev. [Bow | 85 PID cgl
3 (feet) | Count | @5 Material Description {ppm) (LEL) Remarks
FILL: Brown to Black silty CLAY, some wood chips, glass, metal shavings. s
1. o]
2
2
3
2 112
5
4
3
3 12
2
2
3
2 6 0.5 0
i |
16.5
ST (No Recovery)
70 | 2
9 1
7.5 1
1
8.0 0
4 FILL: Cloth, wood, plastic material, and other debris. 0 100% of LEL
Wet
6
4
9 6
10.5 3
BN (No Recovery)
10| ©
9
3
11.5
20l 310




ecology & environment, inc.

page 2 of 2

LC-0% < J o
Drilling Log
¥ ff[::) g:ﬁ:( i ] Matesial Description (pom) o) Remarks
; FILL: Debris; plastic, wood, ceramics. 9 0
50
6
9
8
4
3 i
8 FILL: Debris; wood, plastic, paper.
10
9
11 12 P Gray m-f SAND
12 FILL: Debris; wood, metal, paper.
7
6
--. 200 6 16 Gray silty CLAY, tr.ace m-f sand.
20.5
21.0
215 i
22.0
22.5
23.0
23.5
24.0
24.5

Additional Comments:




ecology & environment, inc.

&) DRILLING LOG

Site Name: _Lake Calumet Cluster Site

Location: __Chicago, Cook County, Illinois
TDD: S05-9806-008

Drilling Firm: __Patrick Drilling

Type of Rig: CME-75

Driller/Helper:  Kevin Hathaway l

Geologist Joseph Klemp

Well Casing(type & qty.): 2-inch stainless

Screened interval(type & size) 2-inch stainless / 10 foot
Annular Material:

Grout- M_
Seal- Bentonite Chips
Filter Pack- _Sand

Well Development Comments:

page 1 of 2

Boring Number: LC-10
Start Date: 4/20/99
Completion Date: 4/20/99
Boring Location: Central part of site East of
Album incinerator area.
Ground Elevation: 100.00 feet
T.0.1.C. Elevation: 97.72 feet
Depth of Boring: 15.0 feet
Lock Number: n/a
Drilling Method: Rotary w/ Hollow stem augers.

Depth to Groundwater

While drilling: 7.0 feet
at completion: n/a
after development: 3.3 feet (T.0.LC))

bgs
bgs
bgs

Elev. | Blow
(feet) | Count

Recovery
{inches)

Material Description

Log

PID OVA
{ppm) {ppm) Remarks

0.0

0.5

Blind drilled to 15.0 feet depth.

S
o

i—
=)
wn

1.

1=

|




ecology & environment, inc. page 2 of 2

¥ DRILLING LOG

LC-10

PID OVA

i Elev. | Blow
| Materiat Description (ppm} (ppm) Remarks

* (feet) | Count

Recovery
(inches)

Log

o
(%)

S
<

‘.

\.

Boring tenninated at 15.0 teet. !

P
W ]

(=)
(=2

124.5 ' :

Additional Comments: Boring LC-09; 3 feet south was fill material including garbage to 19.5 feet bgs.



ecology & environment, inc. page 1 of 2
&) DRILLING LOG
Site Name: _Lake Calumet Cluster Site Boring Number: LC-11
Location: __ Chicago, Cook County, Illinois Start Date: 4/19/99
TDD: $05-9806-008 Completion Date: 4/19/99
Drilling Finn: _ Patrick Drilling Boring Location: __East central part of site
Type of Rig: : CME-75 (South of U.S. Drum Pad area)
Driller/Helper:  Kevin Hathaway [ Ground Elevation: 96.10 feet
Geologist Joseph Klemp T.0.1.C. Elevation: 98.52 feet
Well Casing(type & qty.): 2-inch stainless Depth of Boring: 20[.1(/) feet
a

Screened interval{type & size)
Annular Material:

Lock Number:

2-inch stainless / 10 foot

Drilling Method:

Rotary w/ hollow stem augers

Grout- _Bentonite
- Bentonite chios
Seal- Bentonite chips Depth to Groundwater
Filter Pack- _Sand 6 oot
While drilling: ee bgs
Well Development Comments: Methane bubbles noted w/ at completion: 2.8 feet (T.O.LC) bes
o : . ~0.1.C.
4% of LEL read on CGL after development: 492 feet (T.OIC)  bgs
9
» |Elev. |Blow | 85 PID OVA
3 (feet) | Count | 2 Material Description {ppm) {ppm) Remarks
0.0
— 5 Black Organic silty CLAY, roots noted. 0 0
=05
- 2
—~ 1.0
l- s 3 FILL: Gray silty CLAY, trace c-f sand, some m-f gravel.
a L
" 2
18
:. 2.0
3
u 25
=
L} 7
E 3.0
= 11
3135 0 0
18 | FILL: White Claylike material. . _______ ___________
i 4
145 | 0 0
; 8 (No Recovery)
9 §5.0
] 10
{55
3 0
FILL: Black Debris; m-f gravel, metal shavings, wood chips. 0 0
6
___________________________________________ 0 0
loo | 3 ,
; 2
195 |
) 1 100 2 0 (No Recovery) .
Large Limestone
10.5 3 Rock only
! i recovery
110
! 1
P1L
i 1 {
(120




Lo ecology & environment, inc. page 2 of 2
¥ DRILLING LOG
3
w |Elev. |Blow | 85 PID OVA
K (feet) |Count | 25 Material Description (ppm) (ppm) Remarks
, 125 5
: 0 0
130 ?
3 m-f Gray SAND
13.5
8
14,0 12
0 0
4s| 3
4
15.0
155 7
o] & 118
6s| 3 m-f Gray to Black SAND 0 0
170 2
175] 2
180 3 |10
' 0 0
185] 2
190] 3 - .
] Gray silty CLAY, trace ¢-f sand, trace m-f gravel.
[ 6
w 195
n
% lo0] 8 |14 0 0
Boring terminated at 20.0 feet.
20.5
210
215
1220
Por
1225
1230
1235
' 24, !
24
1245

Additional Comments:




" ecology & environment, inc. page 1 of 2
&) DRILLING LOG

Site Name: _Lake Calumet Cluster Site Boring Number: LC-12

Location: __Chicago, Cook County, Illinois Start Date: 4/20/99

TDD: $05-9806-008 Compietion Date: 4/20/99

Drilling Firm: _Patrick Drilling Boring Location: East central part of site

Type of Rig: CME-75 (South of U.S. Drum pad area)

Driller/Helper: Kevin Hathaway _ [ Ground Elevation: 96.05 feet

Geologist Joseph Klemp T.0.1.C. Elevation: 97.74 feet

Well Casing(type & qty.): 2-inch stainless Depth of Boring: 15.0 feet

Screened interval(type & size) 2-inch stainless / 10 foot Lock Number: n/a

Annular Material: Drilling Method: Rotary w/ hollow stem augers
Grout- _ Bentonite ;

- Bentonite chips
Seal Depth to Groundwater

Filter Pack- _Sand . |
While drilling: 10.0 feet bes
Well Development Comments: . at completion: 3.6 feet (TOLC)  pgs

after development: 3.3 feet(T.O.1.C.) bgs

i
? Elev. | Blow
(feet) | Count

0.0

PID OVA
Material Description {ppm) (ppm) Remarks

Log

9.5

1.0 Blind Drilled to 15.0 feet bgs.
(Al cuttings are Brown to Gray silty Clay)

3.0

3.5

4.0

4.5

5.0

55

8.0

8.5

9.0




LC-12
ecology & environment, inc. page 2 of 2

DRILLING LOG

Elev. | Blow
(feet) | Count

PID OVA
Material Description (ppm) (ppm) Rumarks

Recovery
{inches)

Log

12.5

13.0

13.5

14.0

14.5

15.0

Boring Terminated at 15.0 feet.
15.5

17.5

18.0

18.5

19.0

19.5

220

225

Additional Comments: Headspace at end of boring is at 20% of LEL as indicated by CGI.




ecology & environment, inc.

&)

Site Name: _Lake Calumet Cluster Site
Location: __ Chicago, Cook County, 1llinois
TDD: _. 505-9806-008

Drilling Firm: __Patrick Drilling

Type of Rig: CME-75

Driller/Helper: _Kevin Hathaway l
Geologist _ Joseph Klemp

Well Casing(type & qty.):

2-inch stainless

DRILLING LOG

Screened interval(type & size)

2-inch stainless / 10 foot

Annular Material:

Boring Number:

page 1 of 2

LC-13

Start Date:

4/21/99

Completion Date:
Boring Location:

Ground Elevation:

T.0.LC. Elevation:

Depth of Boring:
Lock Number:

4/21/99

Southwest corner of site.

97.14 feet

99.16 feet
16.0 feet

n/a

Drilling Method:

Rotary w/ Hollow stem augers

Grout- Bentonite
- Bentonite Chips |
E_T: p :——m- Depth to Groundwater |
1lter Pack-
— While drilling; 2.5 feet bgs
Well Development Comments: at completion: 2.4 feet (T.OI.C.) bgs
after development: n/a bgs
' 2
., |Elv. |Blow | 25 PID OVA
8 | (fest) } Count ] Material Description (ppm) {ppm) Remarks
10.0
7 0 0
i 05 1 FILL: Black to Brown Debris; Wood, plastic, glass.
5 0 2 Wet
4 Wet
0 0
Piece of rubber
noted.
5
0
2 Mostly paper.
11
|
|
4
| (No Recovery)
i
| | |
20l 3 0 i |




LC-13

ecology & environment, inc.

DRILLING LOG

&)

page 2 of 2

|EluvA Blow
‘(ﬁ:c:) Count

Recovery
{inches}

Materal Description

FID
(ppm)

OVA
(ppm)

Remarks

2
[
w

245

Additional Comments:

FILL: Debris; plastic, gravel, glass, wood.

Boring terminated at 16.0 feet.

0

Glass, wood,
fine gravel.
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f2 ARCADIS

Appendix D

Historical Site Analytical Data from
Previous Reports



Data Tables from Ecology and Environment, 1999



Table D-7

SUMMARY OF SEDIMENT SAMPLES METAL RESULTS
FREQUENCY OF DETECTION AND FREQUENCY OF EXCEEDENCE OF ECOLOGICAL THRESHOLDS
LAKE CALUMET CLUSTER SITE

CHICAGO, ILLINOIS
Frequency | Minimum | Average | Maximum Sed® Ontario’] FoE | Ontario| FoE |[NOAA°| FoE | NOAA.| FoE RCRAY| FoE
of Detection | Detection | Detection |Background| FoE Sed LEL | Ontario SEL | Ontario| ERL | NOAA { ERM | NOAA | EDQL | RCRA
Chemical | Detection (ppm) (ppm) (ppm) (ppm) Background| (ppm) LEL (ppm) SEL (ppm) | ERL | (ppm) | ERM | (ppm) | EDQL
Aluminum 20/20( 6,340.000] 9,663.000] 15,600.000 2,600 20/20 NP NP NP NP NP NP NP NP NP NP
Antimony 3/20 4.800 7.767 12.400 0.16 3/20 NP NP NP NP NP NP NP NP NP NP
Arsenic 26/27 4.900 17.015 104.000 1.10 26/27 6 24/27 33 3/27 82| 15127 70 2/27 5.91 24/27
Barium 27121 42.400 156.822 582.000 0.70 27127 NP NP NP NP NP NP NP NP NP NP|
Beryllium 8/20 0.050 0.481 0.800 NP NP NP NP NP NP NP NP NP NP NP NP|
Cadmium 24/27 0.200 2.813 8.900 0.30 23/27 0.06 24127 10 0/27 1.2 18727 9.6 0/27{ 0.596] 21/27
Calcium 20/20] 47,200.000] 73,450.000{ 106,000.000 NP NP NP NP NP NP NP NP NP NP NP NP|
"Chromium 277217 20.000 96.737 537.000 13 27/27 26]  26/27 110 6/27 81 6/27 370 1/27 26| 26/27
[[Cobalt 20/20 9.800 12.255 15.000 10 18/20 NP NP NP NP NP NP NP[ NP 50l  0/20]
Copper 20/20 25.400 59.505 91.800 25 20/20 16 20/20 110 0/20 34]  19/20 270 0/20 16| 20/20
Iron 20/20] 18,100.000] 28,015.000] 40,900.000 18,000 20/20{ 20,000 19/20| 40,000 1/20 NP NP NP NP NP NP
Lead 27127 23.500 184.374 725.000 17 27/27 31 26/27 250 4/27 46.7 26/27 218 5127 31| 26/27
Magnesium 20/20| 10,200.000{ 17,030.000] 23,800.000 400 20/20 NP NP NP NP NP NP NP NP NP NP
Manganese 20/20 419.000 915.850] 1,670.000 400 20/20 460 19/20 1,100 520 NP NP NP NP NP NP
Mercury 13/27 0.098 0.369 0.900 0.05 13/27 0.2 8/27 2 0/27 0.15| 12/27 0.71 2/27] 0.174] 11/27
Nickel 20/20 24.300 35.385 49.400 9.90 20/20 16 20/20 75 0/20 20.9] 20/20 51.6 0/20 16 20/20
Potassium 20/20| 1,870.000| 3,149.500| 4,950.000 NP NP NP NP NP NP NP NP NP NP NP NP
Selenium 10/27 1.200 2.570 4.200 0.29 10/27 NP NP NP NP NP NP NP NP NP NP
Silver 9/27 0.170 1.051 2.700 0.5 6/27 NP NP NP NP 1 2/27 3.7 0/27 0.5 6/27
Sodium 18/20 131.000| 1,495.333] 3,940.000 NP NP NP NP NP NP NP NP NP NP NP NP
Thallium 1/20 1.800 1.800 1.800 NP NP NP NP NP NP NP NP NP NP NP NP
Vanadium 20/20 20.600 31.130 48,900 50 0/20 NP NP NP NP NP NP NP NP NP NP|
Zinc 20/20 85.600 613.280] 1,200.000 38 20/20 120 19/20 820 5120 1501 18720 410 13/20 NP NP|




Table D-7 continued

Key:

Sed
LEL
SEL
NOAA
ERL
ERM
FoE
NP

ppm

= Sediment.
Lowest effect level.
Severe effect level.

National Oceanographic and Atmospheric Administration.
Effects range low.

f

I

It

I

Effects range medium.

Frequency of exceedence.

Information not provided or calculated.
Parts per million.

1

I

I

NOAA Screening Quick Reference Tables (SQRT) freshwater sediment background levels (metals only) (1998).
Guidelines for the protection and Management of Aquatic Sediment Quality in Ontario (1993).

Incidence of Adverse Biological Effects Within Ranges of Chemical Concentrations in Marine and Estuarine Sediments (1995).

U.S. EPA Region 5 Resource Conservation and Recovery Act Division's Ecological Data Quality Levels (April 1998).

Datachem Laboratories, Inc., Salt Lake City, Utah.



FREQUENCY OF DETECTION AND FREQUENCY OF EXCEEDENCE OF ECOLOGICAL THRESHOLDS

Table D-8

SUMMARY OF SEDIMENT SAMPLES ORGANIC RESULTS

LAKE CALUMET CLUSTER SITE
CHICAGO, ILLINOIS

Frequency | Minimum | Average | Maximum | Ontario®| FoE Ontario FoE NOAA®| - FoE | NOAA FoE RCRA® FoE
of Detection | Detection | Detection LEL Ontario SEL Ontario | ERL | NOAA| ERM | NOAA EDQL RCRA
‘ Chemical Detection | (ppm) (ppm) (ppm) (ppm) LEL (ppm) SEL (ppm) | ERL | (ppm) | ERM (ppm) | EDQL
VOCs
1,1-Dichloroethane 1/27 0.002 0.002 0.002 NP NP NP NP NP NP NP NP 0.001 1/27
2-Butanone 8/27 0.006 0.082 0.210 NP NP NP NP NP NP NP NP 0.14 2127 -
Acetone 23/27 0.007 0.312 1.200 NP NP NP NP NP NP NP NP 0.45 4/27
Benzene 4/27 0.002 0.021 0.052 NP NP NP NP NP NP NP NP 0.14 0/27
Carbon disulfide 2/27 0.024 0.027 0.030 NP NP NP NP NP NP NP NP 0.13 0/27
Ethylbenzene 1/27 0.006 0.006 0.006 NP NP NP NP NP NP NP NP 0.0001 1/27
Methylene chloride 3/27 0.012 0.043 0.066 NP NP NP NP NP NP NP NP 1.26 0/27
Toluene 4/27 0.002 0.005 0.009 NP NP NP NP NP NP NP NP 52.5 0/27
Xylenes 3/27 0.002 0.010 0.018 NP NP NP NP NP NP NP NP NP NP|
SVOCs '
1,2-Dichlorobenzene 2/27 0.093 0.116 0.140 NP NP NP NP NP NP NP NP 0.23 0/27
2,4-Dimethylphenol 3727 0.079 0.470 1.200 NP NP| - NP NP NP NP NP NP 0.30 1/27
2-Methylnaphthalene 13127 0.083 0.541 2.600 NP NP NP NP 0.07} 13/27 0.67 2/27 0.02 13/27
2-Methylphenol 3127 0.120 0.293 0.520 NP NP NP NP NP NP NP NP 0.001 3/27
4-Chloroaniline 2/27 0.380 2.740 5.100 NP NP NP NP NP NP NP NP 0.15 2/27
4-Methylphenol 7/27 0.081 0.234 0.640 NP NP NP NP NP NP NP NP NP NP
4-Nitroaniline 1/27 0.220 0.220 0.220 NP NP NP NP NP NP NP NP 0.0002 1/27
Acenaphthene 8/27 0.066 0.276 1.300 NP NP NP NP 0.02 8/27 0.5 1/27 0.01 8/27,
Acenaphthylene 9/27 0.190 0.540 1.400 NP NP NP NP 0.04 9/27 0.6 3/27 0.01 9/27
Anthracene 23/27 0.080 0.273 0.940 0.22 10/27 370 0/27 0.09] 21/27 1.1 0/27 0.05 23/27
Benzo[a]anthracene 26/27 0.190 0.557 1.300 0.32 22/27 1,480 0/27 0.3] 23/27 1.6 0/27 0.03 26/27
Benzo[a]pyrene 26/27 0.160 0.611 1.500 0.37 20/27 1,440 0/27 0.4] 18/27 1.6 0/27 0.03 26/27
Benzo[b]fluoranthene 26/27 0.260 0.905 2.500 NP NP NP NP NP NP NP NP 10.4 0/27
Benzo[g,h,i]perylene 22/27 0.110 0.360 0.740 0.17 20/27 320 0/27 NP NP NP NP 0.2 20/27
Benzo[k]fluoranthene 25/27 0.088 0.482 1.400 0.24 18/27 1,340 0/27 NP NP NP NP 0.2 18/27
Benzoic acid 7/7 0.210 0.836 2.700 NP NP NP NP NP NP NP NP NP NP
Benzy! alcohol 2/7 0.210 0.230 0.250 NP NP NP NP NP NP NP NP 0.03 2/7,
Bis(2-ethylhexyl)phthalate 16/27 0.090 1.921 8.400 NP NP NP NP NP NP NP NP 0.2 13/27




FREQUENCY OF DETECTION AND FREQUENCY OF EXCEEDENCE OF ECOLOGICAL THRESHOLDS

Table D-8

SUMMARY OF SEDIMENT SAMPLES ORGANIC RESULTS

LAKE CALUMET CLUSTER SITE

CHICAGO, ILLINOIS
SR

Frequency | Minimum | Average | Maximum Ontario® FoE Ontario FoE NOAA®! FoE | NoAA FoE RCRA® FoE
of Detection | Detection | Detection LEL Ontario SEL Ontario | ERL | NOAA| ERM | NOAA EDQL RCRA
Chemical Detection | (ppm) (ppm) (ppm) (ppm) LEL (ppm) SEL (ppm) | ERL | (ppm) | ERM (ppm) EDQL

Butylbenzylphthalate 8/27 0.044 1.451 4,300 NP NP NP NP NP NP NP NP 4.2 1/27
Carbazole 3/20 0.044 0.101 0.170 NP NP NP NP NP NP NP NP NP NP|
Chrysene 26/27 0.230 0.688 1.700 0.34 22/27 460 0/27 0.4] 21/27 2.8 0/27 0.06 26/27
Di-n-butylphthalate 15/27 0.054 0.272 1.200 NP NP NP NP NP NP NP NP 0.1 12/27,
Di-n-octylphthalate 4727 0.140 0.190 0.280 NP NP NP NP NP NP NP NP 40.60 0/27
Dibenz[a,h]anthracene 16/27 0.078 0.159 0.280 0.06 16/27 130 0/27 0.06] 16/27 0.26 1/27 0.01 16/27
Dibenzofuran 14/27 0.042 0.130 0.460 NP NP NP NP NP NP NP NP 1.5 0/27
Fluoranthene 25/27 0.270 1.278 3.200 0.75 17/27 1,020 0/27 0.6] 21/27 5.1 0/27 0.1 25/27
Fluorene 19/27 0.078 0.246 1.400 0.19 7127 160 0/27 0.02] 19/27 0.54 2/27 0.02 19/27
Indeno[1,2,3-cd]pyrene 25/27 0.096 0.303 0.630 0.2 21/27 320 0/27 NP NP NP NP 0.2 21/27
[sophorone 7/27 0.059 2.727 11.000 NP NP NP NP NP NP NP NP 0.4 5/27
Naphthalene 21/27 0.076 0.384 1.900 NP NP NP NP 02| 14/27 2.1 0/27 0.03 21/27
Pentachlorophenol 3127 0.330 1.743 3.100 NP NP NP NP NP NP NP NP 30.1 0/27
Phenanthrene 25/27 0.250 0.711 1.700 0.56 12/27 950 0/27 0.24] 25/27 1.5 2/27 0.04 25/27
Phenol 4/27 0.110 0.417 0.810 NP NP NP NP NP NP NP NP 0.03 4/27
Pyrene 24/27 0.330 0.887 2.000 0.49 19/27 850 0/27 0.7 17727 2.6 0/27 0.05 24/27
PCBs/Pesticides

Aroclor 1242 7127 0.093 0.288 1.000 NP NP NP NP NP NP NP NP NP NP|
Aroclor 1254 13/27 0.091 0.200 0.440 0.06 13/27 34 0/27 NP NP NP NP NP NP|
Aroclor 1260 7127 0.070 0.101 0.180 0.005 7/27 24 0/27 NP NP NP NP NP NP
4,4'-DDD 23/27 0.008 0.064 0.329 NP NP NP NP NP NP NP NP 0.01 23/27
4,4'-DDE 20/27 0.003 0.025 0.074 NP NP NP NP} 0.002] 20/27 0.03 7727 0.001 20/27
4,4'-DDT 6/27 0.010 0.044 0.144 NP NP NP NP NP NP NP NP 0.001 6/27
Aldrin 6/27 0.009 0.015 0.024 0.002 6/27 8 0/27 NP NP NP NP 0.002 6/27
alpha-BHC 2/27 0.009 0.011 0.014 0.006 2/27 10 0/27 NP NP NP NP 0.006 2/27
alpha-Chiordane 6/27 0.008 0.034 0.110 NP NP NP NP NP NP NP NP NP NP|
delta-BHC 10/27 0.003 0.017 0.039 NP NP NP NP NP NP NP NP 71.5 0/27
Dieldrin 11/27 0.003 0.021 0.064 0.002 11/27 91 0/27 NP NP NP NP 0.002 11/27
Endosulfan I 1/27 0.042 0.042 0.042 NP NP NP NP NP NP NP NP 0.0002 1/27




FREQUENCY OF DETECTION AND FREQUENCY OF EXCEEDENCE OF ECOLOGICAL THRESHOLDS

Table D-8

SUMMARY OF SEDIMENT SAMPLES ORGANIC RESULTS

LAKE CALUMET CLUSTER SITE

CHICAGO, ILLINOIS
—_— T

Frequency| Minimum | Average { Maximum Ontario® FoE Ontario FoE NOAA®| FoE | NOAA FoE RCRA® FoE
of Detection | Detection | Detection LEL Ontario SEL Ontario | ERL | NOAA | ERM | NOAA EDQL RCRA
Chemical Detection { (ppm) (ppm) (ppm) (ppm) LEL (ppm) SEL (ppm) | ERL | (ppm) | ERM (ppm) EDQL

Endosulfan II 1/27 0.298 0.298 0.298 NP NP NP NP NP NP NP NP| 0.000104 1/27,
Endosulfan sulfate 2/27 0.025 0.031 0.037 NP NP NP NP NP NP NP NP 0.03 1/27,
Endrin 1/27 0.025 0.025 0.025 0.003 1/27 130 0/27 NP NP NP NP 0.003 1/27
gamma-Chlordane 9/27 0.002 0.010 0.054 NP NP NP NP NP NP NP NP NP NP
Heptachlor epoxide 2/27 0.004 0.005 0.007 0.005 1/27 5 0/27 NP NP NP NP 0.0006 2/27
Key:

LEL = Lowest effect level.

SEL = Severe effect level.

NOAA = National Oceanographic and Atmospheric Administration.

ERL = Effects range low.

ERM = Effects range medium.

FoE = Frequency of exceedence.

NP = Information not provided or caiculated.

ppm = Parts per million.

VOCGCs = Volatile organic compounds.

SVOCs = Semivolatile organic compounds.

PCBs = Polychlorinated biphenyls.
Sources:

o= Guidelines for the protection and Management of Aquatic Sediment Quality in Ontario (1993).

b= Incidence of Adverse Biological Effects Within Ranges of Chemical Concentrations in Marine and Estuarine Sediments (1995).

¢ o= U.S. EPA Region 5 Resource Conservation and Recovery Act Division's Ecological Data Quality Levels (April 1998).

Analytical Data Source:

Southwest Laboratory of Oklahoma, Broken Arrow, Oklahoma.




Table D-9

SUMMARY OF SURFACE WATER SAMPLES METAL RESULTS
FREQUENCY OF DETECTION AND FREQUENCY OF EXCEEDENCE OF ECOLOGICAL THRESHOLDS
LAKE CALUMET CLUSTER SITE

CHICAGO, ILLINOIS

Frequency | Minimum | Average | Maximum USEPA® FoE USEPA” FoE OSWER’® FoE RCRA® FoE
of Detection | Detection | Detection CCC USEPA CMC USEPA EcoTox { OSWER EDQL RCRA
Chemical Detection (ppm) (ppm) (ppm) (ppm) CCC (ppm) CMC (ppm) EcoTox (ppm) EDQL
Aluminum, Dissolved 2/4 0.105 0.163 0.222 NP NP NP NP NP NP NP NP
Aluminum, Total 20/25 0.051 0.226 0.702 NP NP NP NP NP NP NP NP|
Antimony, Total 3/25 0.004 0.005 0.005 NP NP NP NP NP NP 0.03 0/25
Arsenic, Dissolved 3/4 0.008 0.018 0.033 0.15 0/4 0.34 0/4 NP NP 0.05 0/4
Arsenic, Total 9/25 0.005 0.015 0.045 0.15 0/25 0.34 0/25 NP NP 0.05 0/25
Barium, Dissolved 4/4 0.036 0.148 0.285 NP NP NP NP 0.004 4/4 5 0/4
Barium, Total 25/25 0.049 0.108 0.358 NP NP NP NP 0.004 25/25 5 0/25
Beryllium, Dissolved 1/4 0.0004 0.0004 0.0004 NP NP NP NP 0.01 0/4 0.01 0/4
Cadmium, Total 3/25 0.001 0.001 0.001 0.002 0/25 0.004 0/25 0.001 1/25 0.001 3/25
"Calcium, Dissolved 4/4 86.000{ 111.500| 134.000 NP NP NP NP NP NP NP NP|
[Calcium, Total 25/25 34.700 75.072f  140.000 NP NP NP NP NP NP NP NP
Chromium, Dissolved 2/4 0.006 0.007 0.008 NP NP NP NP NP NP 0.04 0/4
Chromium, Total 7/25 0.001 0.026 0.073 NP NP NP NP NP NP 0.04 2/25
Cobalt, Total 2/25 0.017 0.017 0.017 NP NP NP NP 0.003 2/25 0.005 2/25
Copper, Dissolved 4/4 0.005 0.008 0.012 - 0.009 1/4 0.01 0/4 0.01 1/4 0.005 3/4
Copper, Total 6/25 0.004 0.010 0.033 0.009 1/25 0.01 1/25 0.01 1/25 0.005 3/25
Iron, Dissolved 4/4 0.054 0.195 0.523 1 0/4 NP NP 1 0/4 NP NP|
Tron, Total 25/25 0.084 0.909 6.580 1 7/25 NP NP 1 7125 NP NP
Lead, Total 7/25 0.003 0.022 0.107 0.002 7/25 0.06 1/25 0.002 7125 0.001 7/25
Magnesium, Dissolved 4/4 34.700 56.000 75.800 NP NP NP NP NP NP NP NP
Magnesium, Total 25/25 35.300 52.004 73.900 NP NP NP NP NP NP NP NP|
Manganese, Dissolved 4/4 0.098 0.908 2.460 NP NP NP NP 0.08 4/4 NP NP
Manganese, Total 25/25 0.032 0.508 2.790 NP NP NP NP 0.08 18/25 NP NP
Mercury, Total 1/13 0.0001 0.0001 0.0001 7.7E-07 1/13 1.4E-06 1/13 1.3E-06 1/13 1.3E-09 1/13
Nickel, Dissolved 1/4 0.030 0.030 0.030 0.05 0/4 0.47 0/4 0.16 0/4 0.03 1/4
Nickel, Total 17/25 0.003 0.013 0.076 0.05 2/25 0.47 0/25 0.16 0/25 0.03 2/25
Potassium, Dissolved 4/4 15.000 45.250 81.900 NP NP NP NP NP NP NP NP
Potassium, Total | 25/25 14.100 46.504] 412.000 NP NP NP NP NP NP NP NP|




Table D-9

SUMMARY OF SURFACE WATER SAMPLES METAL RESULTS
FREQUENCY OF DETECTION AND FREQUENCY OF EXCEEDENCE OF ECOLOGICAL THRESHOLDS
LAKE CALUMET CLUSTER SITE

CHICAGO, ILLINOIS

Frequency | Minimum | Average |Maximum| USEPA” FoE USEPA” FoE OSWER® FoE RCRA* FoE
of Detection | Detection | Detection CCC USEPA CMC USEPA EcoTox | OSWER | EDQL RCRA

Chemical Detection | (ppm) (ppm) (ppm) (ppm) CcCC (ppm) CMC (ppm) EcoTox (ppm) EDQL
Selenium, Dissolved 2/4 0.002 0.002 0.002 0.005 0/4 NP NP 0.005 0/4 0.005 0/4
Selenium, Total 2/25 0.002 0.003 0.005 0.005 0/25 NP NP 0.005 0/25 0.005 0/25
Silver, Total 1/25 0.003 0.003 0.003 NP NP 0.003 0/25 NP NP 0.001 1/25
Sodium, Dissolved 4/4 17.300f 111.850f 221.000 NP NP NP NP NP NP NP NP
Sodium, Total 25/25 11.900f 106.948] 208.000 NP NP NP NP NP NP NP NP
Thallium, Total 1/25 0.002 0.002 0.002 NP NP NP NP NP NP 0.001 1/25
Vanadium, Total 3/25 0.016 0.019 0.021 NP NP NP NP 0.02 2/25 0.02 2/25
Zinc, Total 25/25 0.004 0.018 0.093 0.12 0/25 0.12 0/25 0.1 0/25 0.06 1/25
Key:

USEPA U.S. Environmental Protection Agency.

FoE = Frequency of exceedence.

NP = Information not provided or calculated.

ppm = Parts per million.
Sources:

Criterion continuous concentration (December 1998).

Criterion maximum concentration (December 1998).

U.S. EPA Office of Solid Waste and Emergency Response ecological and toxicological thresholds (January 1996).

U.S. EPA Region 5 Resource Conservation and Recovery Act Division's Ecological Data Quality Levels (April 1998).

Ecology & Environment, Inc. Analytical Service, Lancaster, New York.



Table D-10

SUMMARY OF SURFACE WATER SAMPLES ORGANIC RESULTS
FREQUENCY OF DETECTION AND FREQUENCY OF EXCEEDENCE OF ECOLOGICAL THRESHOLDS
LAKE CALUMET CLUSTER SITE

CHICAGO, ILLINOIS

Frequency| Minimum | Average | Maximum FoE USEPA® FoE OSWER® FoE RCRA® FoE
of Detection | Detection | Detection | USEPA® | USEPA CMC USEPA | EcoTox | OSWER | EDQL RCRA
Chemical Detection | (ppm) (ppm) (ppm) |CCC (ppm)| CCC (ppm) CMC (ppm) EcoTox (ppm) EDQL
VOCs
1,1,1-Trichloroethane 1/25 0.064 0.064 0.064 NP NP NP NP 0.06 1/25 0.09 0/25
1,1-Dichloroethane 1/25 0.036 0.036 0.036 NP NP NP NP 0.05 0/25 0.05 0/25
1,2-Dichloroethane 1/25 0.039 0.039 0.039 NP NP NP NP NP NP 0.19 0/25
1,2-Dichloroethene, total 1/25) 0.100 0.100 0.100 NP NP NP NP NP NP NP NP
2-Butanone 2/25 0.002 0.431 0.860 NP NP NP NP NP NP 7.10 0/25
4-Methyl-2-pentanone 2/25 0.012 0.246 0.480 NP NP NP NP NP NP 3.68 0/25
Acetone 12/25 0.004 0.055 0.520 NP NP NP NP NP NP 78 0/25
Benzene 1/25 0.017 0.017 0.017 NP NP NP NP 0.05 0/25 0.11 0/25
Chlorobenzene 4/25 0.001 0.007 0.022 NP NP NP NP 0.13 0/25 0.01 1/25
Chloroform 1/25 0.010 0.010 0.010 NP NP NP NP NP NP 0.08 0/25
Ethylbenzene 1/25 0.210 0.210 0.210 NP NP NP NP 0.29 0/25 0.02 1/25)
Methylene chloride 19/25 0.001 0.013 0.150 NP NP NP NP NP NP 0.43 0/25
Tetrachloroethene 1/25 0.016 0.016 0.016 NP NP NP NP 0.12 0/25 0.01 1/25
Toluene 5/25 0.001 0.112 0.550 NP NP NP NP 0.13 1/25 0.25 1/25)
Trichloroethene 1/25 0.180 0.180 0.180 NP NP NP NP 0.35 0/25 0.08 1/25
Xylenes 6/25 0.001 0.075 0.440 NP NP NP NP NP NP 0.12 1/25
SVOCs
4-Methylphenol 1/25 0.038 0.038 0.038 NP NP NP NP NP NP NP NP|
Bis(2-chloroethyl)ether 2/25 0.029 0.364 0.700 NP NP NP NP NP NP 1.14 0/25
Butylbenzylphthalate 2/25 0.001 0.001 0.001 NP NP NP NP 0.02 0/25 0.05 0/25
Di-n-butylphthalate 4/25 0.001 0.001 0.001 NP NP NP NP 0.03 0/25 0.003 0/25
Dimethylphthalate 125 0.007 0.007 0.007 NP NP NP NP NP NP 0.07 0/25
Isophorone 1/25 0.220 0.220 0.220 NP NP NP NP NP NP 0.900 0/25
Naphthalene 1/25 0.007 0.007 0.007 NP NP NP NP 0.02 0/25 0.04 9/25
Phenol 1/25 0.005 0.005 0.005 NP NP NP NP NP NP 0.100 0/25
PCBs/Pesticides
4,4'-DDD 2/25] 0.00001| 0.00002{ 0.00003 NP NP NP NP NP NP 1.1E-06 2/25
4,4'-DDE 2/25| 0.000004/ 0.00001] 0.00001 NP NP NP NP NP NP| 4.96E-12 2/25
4,4'-DDT 2/25( 0.000002] 0.000003| 0.000004 1E-06 2/25 0.001 0/25 1.3E-05 0/25] 9.52E-07 2/25]
alpha-Chlordane 2/25] 0.000004 0.0001 0.0002 NP NP NP NP NP NP NP NP|




Table D-10

SUMMARY OF SURFACE WATER SAMPLES ORGANIC RESULTS
FREQUENCY OF DETECTION AND FREQUENCY OF EXCEEDENCE OF ECOLOGICAL THRESHOLDS
LAKE CALUMET CLUSTER SITE

CHICAGO, ILLINOIS
Frequency | Minimum | Average | Maximum FoE USEPA" FoE OSWER® FoE RCRA® FoE
of Detection | Detection | Detection | USEPA” USEPA CMC USEPA | EcoTox | OSWER | EDQL RCRA

Chemical Detection { (ppm) (ppm) (ppm) |CCC (ppm)| CCC (ppm) CMC (ppm) EcoTox (ppm) EDQL
delta-BHC 4/25| 0.000004;  0.00002 0.0001 NP NP NP NP NP NP 0.67 0/25
Dieldrin 2/25| 0.000003] 0.000004] 0.000004 5.6E-05 0/25 0.0002 0/25) 6.2E-05 0/25] 2.6E-08 2/25
Endosulfan I 1/25]  0.00001] 0.00001] 0.00001 5.6E-05 0/25 0.0002 0/25] 5.1E-05 0/25 3E-06 1/25
Endosulfan sulfate 2/25]  0.00003] 0.00003] 0.00003 NP NP NP NP| 6.1E-05 0/25 0.002 0/25
Endrin 3/25] 0.000002] 0.00001] 0.00002 3.6E-05 0/25] 8.6E-05 0/25 NP NP 2E-06 2/25
Endrin aldehyde 2/25]  0.00003 0.0001 0.0001 NP NP NP NP NP NP 0.0002 0/25
gamma-BHC (Lindane) 1/25] 0.000004] 0.000004] 0.000004 NP NP 0.001 0/25 8E-05 0/25 1E-05 0/25
'gamma-Chlordane 1/25 0.0001 0.0001 0.0001 NP NP NP NP NP NP NP NP|
Heptachlor 3/25]  0.00001 0.0001 0.0003 3.8E-06 3/25 0.001 0/25] 6.9E-06 3/25] 3.9E-07 3/25
Methoxychlor 1/25] 0.00002} 0.00002] 0.00002 3E-05 0/25 NP NP 1.9E-05 0/25 SE-06 1/25
Key:

USEPA = U.S. Environmental Protection Agency.

FoE = Frequency of exceedence.

NP = Information not provided or calcuiated.

ppm = Parts per million.

VOCs = Volatile organic compounds.

SVOCs = Semivolatile organic compounds.

PCBs = Polychlorinated biphenyls.
Source:

Criterion continuous concentration (December 1998).

Criterion maximum concentration {December 1998).

U.S. EPA Office of Solid Waste and Emergency Response ecological and toxicological thresholds (January 1996).

U.S. EPA Region 5 Resource Conservation and Recovery Act Division's Ecological Data Quality Levels (April 1998).

Ecology & Environment, Inc. Analytical Service, Lancaster, New York.



Table D-11

SUMMARY OF GROUNDWATER SAMPLES METAL RESULTS
FREQUENCY OF DETECTION AND FREQUENCY OF EXCEEDENCE OF ECOLOGICAL THRESHOLDS
LAKE CALUMET CLUSTER SITE

CHICAGO, ILLINOIS

F .. . ] ) 3 =
requency | Minimum | Average | Maximum R3 Tap | FoE R3 | OSWER FoE RCRA FoE
of Detection | Detection | Detection | MCL? | FoE |SMCL’| FoE Water Tap EcoTox | OSWER | EDQL RCRA
Chemical Detection | (ppm) (ppm) (ppm) (ppm) | MCL | (ppm) | SMCL | (ppm) | Water (ppm) EcoTox (ppm) EDQL
Aluminum, Dissolved 4/18 0.053 0.166 0.401 NP NP 0.2 1/18 37 0/18 NP NP NP NP
Aluminum, Total 19/21 0.285 19.119 50.500 NP NP 0.2 19/21 37 4/21 NP NP NP NP|
Antimony, Total 3/21 0.007 0.077 0.160] 0.006 3/21 NP NP 0.01 2/21 NP NP 0.03 2/21
Arsenic, Dissolved 9/18 0.003 0.008 0.018 0.05 0/18 NP NPt 4.5E-05 9/18 NP NP 0.05 0/18
Arsenic, Total 16/21 0.006 0.033 0.122 0.05 3/21 NP NP| 4.5E-05 16/21 NP NP 0.05 2/21
Barium, Dissolved 18/18 0.109 0.532 3.220 2 1/18 NP NP 2.6 1/18 0.004 18/18 5 0/18
Barium, Total 21/21 0.235 1.162 4.650 2] 4721 NP NP 2.6 2/21 0.004 21/21 5 0/21
Beryllium, Dissolved 1/18 0.001 0.001 0.001] 0.004] 0/18 NP NP 0.07 0/18 0.01 0/18 0.01 0/18
Beryllium, Total 13/21 0.001 0.002 0.006f 0.004 2/21 NP NP 0.07 0/21 0.01 1/21 0.01 0/21
Cadmium, Dissolved 2/18 0.006 0.007 0.009] 0.005 2/18 NP NP 0.02 0/18 0.001 2/18 0.001 2/18
"Cadmium, Total 10/21 0.004 0.026 0.148] 0.005 9/21 NP NP 0.02 4/21 0.001 10/21 0.001} - 10/21
Calcium, Dissolved 18/18 14.700 174.872 850.000 NP| NP NP NP NP NP NP NP NP NP
Calcium, Total 21/21 104.000f 254.143 788.000 NP NP NP NP NP NP NP NP NP NP|
Chromium, Dissolved 10/18 0.006 0.018 0.070 NP NP NP NP NP NP NP NP 0.04 1/18
Chromium, Total 20/21 0.003 0.136 0.352 NP NP NP NP NP NP NP NP 0.04 15/21
Cobalt, Dissolved 3/18 0.024 0.042 0.077 NP NP NP NP NP NP 0.003 3/18 0.005 3/18
Cobalt, Total 11/21 0.014 0.036 0.077 NP NP NP NP NP NP 0.003 11/21 0.005 11/21
Copper, Dissolved 10/18 0.004 0.007 0.015 NP NP 1 0/18 1.5 0/18 0.01 2/18 0.005 5/18
Copper, Total 18/21 0.004 0.299 1.170 NP NP 1 1/21 1.5 0/21 0.01 15/21 0.005 17/21
Iron, Dissolved 18/18 0.101 83.155| 1,420.000 NP NP 0.3 14/18 11 2/18 1 9/18 NP NP
Iron, Total 21/21 1.610 135.879| 1,370.000 NP NP 0.3 21/21 11 17/21 1 21/21 NP NP
Lead, Dissolved 4/18 0.003 0.009 0.020 NP NP NP NP NP NP 0.002 4/18 0.001 4/18
Lead, Total 20/21 0.002 0.807 3.110 NP NP NP NP NP NP 0.002 19/21 0.001 20/21
Magnesium, Dissolved 18/18 43.000 123.278 456.000 NP NP NP NP NP NP NP NP NP NP|
Magnesium, Total 21/21 50.300f 141.333 429.000 NP NP NP NP NP NP NP NP NP NP
Manganese, Dissolved 18/18 0.066 1.143 13.700 NP NP 0.05 18/18 0.73 3/18 0.08 16/18 NP NP
Manganese, Total 21/21 0.173 2.210 12.700 NP NP 0.05 21/21 0.73 14/21 0.08 21/21 NP NP|
Mercury, Total 11/19 0.000 0.002 0.009] 0.002; 3/19 NP NP 0.01 0/19 1.3E-06 11/19 1.3E-09 11/19}
Nickel, Dissolved 8/18 0.028 0.298 2.020 0.14 1/18 NP NP 0.73 1/18 0.16 1/18 0.03 7/18
Nickel, Total 19/21 0.010 0.188 1.860 0.14 5/21 NP NP 0.73 1/21 0.16 4/21 0.03 17/21
Potassium, Dissolved 18/18 26.200 146.739 392.000 NP NP NP NP NP NP NP NP NP NP




Table D-11

SUMMARY OF GROUNDWATER SAMPLES METAL RESULTS
FREQUENCY OF DETECTION AND FREQUENCY OF EXCEEDENCE OF ECOLOGICAL THRESHOLDS
LAKE CALUMET CLUSTER SITE
CHICAGO, ILLINOIS

Frequency| Minimum | Average | Maximum R3 Tapc FoE R3 OSWER* FoE RCRA® FoE
of Detection | Detection | Detection | MCL? | FoE |SMCL®| FoE Water Tap EcoTox | OSWER | EDQL RCRA
Chemical Detection | (ppm) (ppm) (ppm) (ppm) | MCL | (ppm) | SMCL | (ppm) | Water (ppm) EcoTox (ppm) EDQL

Potassium, Total 21/21 37.600] 156.748 378.000 NP NP NP NP NP NP NP NP NP NP,
Selenium, Dissolved 15/18 0.002 0.004 0.008 0.05] 0/18 NP NP 0.18 0/18 0.005 3/18 ~ 0.005 3/18
Selenium, Total 16/21 0.003 0.009 0.023 0.05] 0/21 NP NP 0.18 0/21 0.005 12/21 0.005 12/21
Silver, Dissolved 1/18 0.018 0.018 0.018 NP NP 0.1 0/18 0.18 0/18 NP NP 0.001 1/18
Silver, Total 10/21 0.005 0.012 0.021 NP NP 0.1 0/21 0.18 0/21 NP NP 0.001 10/21
Sodium, Dissolved 18/18] 121.000] 709.611f 2,640.000 NP NP NP NP NP NP NP NP NP NP,
Sodium, Total 21/21 105.000] 678.333] 2,760.000 NP NP NP NP NP NP NP NP NP NP,
Thallium, Dissolved 3/18 0.003 0.017 0.045] 0.002] 3/18 NP NP 0.003 3/18 NP NP 0.001 3/18
Thallium, Total 2/21 0.003 0.009 0.016] 0.002] 2/21 NP NP 0.003} 1/21 NP NP 0.001 2121
Vanadium, Dissolved 10/18 0.005 0.017 0.078 NP NP NP NP 0.26 0/18 0.019 2/18 0.02 2/18
Vanadium, Total 19/21 0.007 0.069 0.254 NP NP NP NP 0.26 0/21 0.019 15/21 0.02 15/21
Zinc, Dissolved 5/18 0.013 10.340 51.600 NP NP 5 1/18 11 1/18 0.1 1/18 0.06 1/18|
Zinc, Total 20/21 0.018 4.327 47.900 NP| NP 5 4/21 11 1121 0.1 16/21 0.06 16/21)|
Key:

USEPA U.S. Environmental Protection Agency.

FoE = Frequency of exceedence.

NP = Information not provided or calculated.

ppm = Parts per million.
Sources:

U.S. EPA Office of Water Maximum contaminant level.

U.S. EPA Office of Water secondary maximum contaminant level.

U.S. EPA Region 3 risk-based concentration for tap water.

U.S. EPA Office of Solid Waste and Emergency Response ecological and toxicological thresholds (January 1996).

U.S. EPA Region 5 Resource Conservation and Recovery Act Division's Ecological Data Quality Levels (April 1998).

Datachem Laboratories, Inc., Salt Lake City, Utah.



FREQUENCY OF DETECTION AND FREQUENCY OF EXCEEDENCE OF ECOLOGICAL THRESHOLDS

Table D-12

SUMMARY OF GROUNDWATER SAMPLES ORGANIC RESULTS

LAKE CALUMET CLUSTER SITE

CHICAGO, ILLINOIS
Frequency | Minimum | Average | Maximum R3 Tap® | FoE R3 OSWER" FoE RCRA® FoE
of Detection | Detection | Detection | MCL® | FoE | SMCL®| FoE Water Tap EcoTox | OSWER | EDQL | RCRA
Chemical Detection { (ppm) (ppm) (ppm) | (ppm) | MCL | (ppm) | SMCL | (ppm) { Water (ppm) EcoTox | (ppm) {| EDQL

VOCs

1,1-Dichloroethane 2/21 0.002 0.701 1.400 NP NP NP NP NP NP 0.05 1/21 0.05 1/21
1,2-Dichloroethene, total 2/21 0.003 0.377 0.750 NP NP NP NP NP NP NP NP NP NP
2-Butanone 1/21 3.600 3.600 3.600 NP NP NP NP 1.9 1/21 NP NP 7.1 0/21
4-Methyl-2-pentanone 2/21 0.310 0.350 0.390 NP NP NP NP NP NP NP NP 3.68 0/21
Acetone 7/21 0.019 0.735 5.000 NP NP NP NP NP NP NP NP 78 0/21
Benzene 19/21 0.001 0.158 2.400] 0.005] 18/21 NP NP| 0.0004 19/21 0.05 8/21 0.11 1/21
Chlorobenzene 12/21 0.001 0.024 0.170 0.1 1/21 NP NP 0.11 1/21 0.13 1/21 0.01 3/21
Chloroethane 4/21 0.008 0.058 0.190 NP NP NP NP 0.004 4/21 0.23 0/21 NP NP
Ethylbenzene 10/21 0.001 0.671 5.800 0.7 1/21 NP NP 1.3 1/21 0.29 2/21 0.02 4/21
Methylene chloride 8/21 0.001 2.778 22.000f 0.005 5/21 NP NP 0.004 5/21 NP NP 0.43 1/21
Styrene 1/21 0.002 0.002 0.002 0.1 0/21 NP NP 1.6 0/21 NP NP 0.06 0/21
Tetrachloroethene 1/21 0.130 0.130 0.130] 0.005 1/21 NP NP 0.00 1/21 0.12 1/21 0.01 1/21
Toluene 11/21 0.001 3.940 38.000 1 3/21 NP NP 0.75 3/21 0.13 3/21 0.25 3/21
Trichloroethene 1/21 0.270 0.270 0.270f 0.005 1/21 NP NP 0.002 1/21 0.35 0/21 0.08 1/21
Vinyl chloride 1/21 0.084 0.084 0.084| 0.002 1/21 NP NP| 1.9E-05 1/21 NP NP} 0.0002 1/21
Xylenes 13/21 0.001 1.740 18.000 10 1/21 NP NP 12 1/21 NP NP 0.12 4/21
SVOCs

1,2-Dichlorobenzene 8/21 0.001 0.004 0.011 0.6] 0/21 NP NP 0.06 0/21 0.01 0/21] - 0.01 0/21
1,4-Dichlorobenzene 11/21 0.001 0.002 0.006 0.08 0/21 NP NP} 0.0005 11/21 0.01 0/21 0.04 0/21
2,4-Dichlorophenol 1/21 0.007 0.007 0.007 NP NP NP NP 0.11 0/21 NP NP 0.02 0/21
2,4-Dimethylphenol 5/21 0.003 0.090 0.320 NP NP NP NP NP NP NP NP 0.10 1/21
2-Methylnaphthalene 9/21 0.001 0.015 0.070 NP NP NP NP NP NP NP NP 0.33 0/21
2-Methylphenol 5/21 0.001 0.088 0.370 NP NP NP NP NP NP NP NP NP NP
2-Nitrophenol 1/21 0.011 0.011 0.011 NP NP NP NP NP NP NP NP 0.01 021
4-Methylphenol 9/21 0.001 0.379 3.000 NP NP NP NP NP NP NP NP NP NP,
Acenaphthene 8/21 0.001 0.003 0.010 NP NP NP NP 0.37 0/21 0.02 0/21 0.01 1/21
Acenaphthylene 2121 0.001 0.001 0.001 NP NP NP NP NP NP NP NP 4.84 0/21
Anthracene 9/21 0.001 0.002 0.007 NP NP NP NP 1.8 0/21 NP NP| 2.9E-05 9/21
Benzo[a]anthracene 8/21 0.001 0.003 0.008 NP NP NP NP| 9.2E-05 8/21 NP NPj 0.001 7/21
Benzo[a]pyrene 8/21 0.001 0.003 0.008| 0.0002 8/21 NP NP} 9.2E-06 8/21 1.4E-05 8/21| 1.4E-05 8/21
Benzo[b]fluoranthene 7/21 0.002 0.003 0.010 NP NP NP NP| 9.2E-05 7/21 NP NP 0.01 1/21




Table D-12

SUMMARY OF GROUNDWATER SAMPLES ORGANIC RESULTS
FREQUENCY OF DETECTION AND FREQUENCY OF EXCEEDENCE OF ECOLOGICAL THRESHOLDS
LAKE CALUMET CLUSTER SITE

CHICAGO, ILLINOIS

Frequency | Minimum{ Average | Maximum R3 Tap° | FoE R3 OSWER? FoE RCRA’ FoE

of Detection | Detection | Detection | MCL® | FoE |SMCL®| FoE Water Tap EcoTox | OSWER | EDQL | RCRA

Chemical Detection | (ppm) (ppm) (ppm) (ppm) | MCL | (ppm) | SMCL | (ppm) | Water (ppm) EcoTox | (ppm) EDQL
Benzo[g,h,ijperylene 5121 0.001 0.001 0.002 NP NP NP NP NP NP NP NP 0.01 0/21
Benzo[k]fluoranthene 7/21 0.001 0.003 0.009 NP NP NP NP 0.001 7/21 NP NP| 5.6E-06 7/21
Bis(2-chloroethyl)ether 2/21 0.023 0.141 0.260 NP NP NP NP NP NP NP NP 1.14 0/21
Bis(2-ethylhexyl)phthalat 2/21 0.042 0.060 0.079] 0.006 2/21 NP NP 0.005 2/21 0.03 2/21] 0.002 2/21
Butylbenzylphthalate 3/21 0.001 0.009 0.015 NP| - NP NP NP 7.3 0/21 0.02 0/21 0.05 0/21
Carbazole 8/21 0.001 0.003 0.009 NP NP NP NP NP NP NP NP NP NP
Chrysene 8/21 0.001 0.003 0.008 NP NP NP NP 0.01 0/21 NP NP| 3.3E-05 8/21
Di-n-butylphthalate 14/21 0.001 0.002 0.014 NP NP NP NP 3.7 0/21 0.03 0/21] 0.003 1/21
Di-n-octylphthalate 3/21 0.001 0.001 0.003 NP NP NP NP NP NP NP NP 0.03 0/21
Dibenz[a,h]anthracene 1/21 0.001 0.001 0.001 NP NP NP NP NP NP NP NP| 1.6E-06 1/21
Dibenzofuran 6/21 0.001 0.003 0.008 NP NP NP NP NP NP 0.02 0/21 0.02 0/21
Diethylphthalate 14/21 0.001 0.019 0.230 NP NP NP NP 29 0/21 0.22 1/21] 0.003 4/21
Fluoranthene 11/21 0.001 0.006 0.021 NP NP NP NP NP NP 0.01 3/21 0.01 3/21
Fluorene 8/21 0.001 0.004 0.012 NP NP NP NP NP NP 0.004 2/21] 0.004 2/21
Indeno[1,2,3-cd]pyrene 7/21 0.001 0.001 0.002 NP NP NP NP| 9.2E-05 7/21 NP NP| 0.004 0/21
Isophorone 2/21 0.001 0.060 0.120 NP NP NP NP 0.071 1/21 NP NP 0.9 0/21
N-Nitrosodiphenylamine 7/21 0.001 0.002 0.006 NP NP NP NP NP NP NP NP| 0.013 0/21
Naphthalene 13/21 0.001 0.047 0.420 NP NP NP NP 0.01 6/21 0.02 4/21 0.04 2/21
Phenanthrene 11/21 0.001 0.008 0.028 NP NP NP NP NP NP 0.01 4/211  0.002 8/21
Phenol 3121 0.012 1.113 3.300 NP NP NP NP 22 0/21 NP NP 0.1 1/21
Pyrene 10/21 0.001 0.006 0.019 NP NP NP NP 0.18 0/21 NP NP| 0.0003 10/21

PCBs/Pesticides

4,4'-DDD 4/21 0.0001 0.0001 0.0001 NP NP NP NP NP NP NP NP| 1.1E-06 4/21
4.4'-DDE 51211 0.00003 0.0001 0.0001 NP NP NP NP NP NP NP NP| S5E-12 5/21
4,4'-DDT 2/21] 0.00003] 0.00004] 0.00005 NP NP NP NP NP NP| 1.3E-05 2/21{ 9.5E-07 2/21
Aldrin 2/21  0.00003 0.0001 0.0002 NP NP NP NP| 3.9E-06 2/21 NP NP| 1.9E-05 2/21
alpha-BHC 2/21]  0.00004] 0.00004]  0.00004 - NP NP NP NP NP NP NP NP 0.01 0/21
alpha-Chlordane 3/21  0.00004 0.0001 0.0001 NP NP NP NP NP NP NP NP NP NP
beta-BHC 3/21 0.0001 0.0002 0.0003 NP NP NP NP NP NP NP NP| 0.0005 0/21
|delta-BHC 8/21} 0.00002 0.0001 0.0002 NP NP NP NP| NP NP NP NP 0.67 0/21
Dieldrin 4/21| 0.00003 0.0001 0.0001 NP NP NP NP| 4.2E-06 4/21] 6.2E-05 . 1/21] 2.6E-08 4/21
Endosulfan I 3/211  0.00005 0.0001 0.0001 NP NP NP NP NP NPj 5.1E-05 1/21| 3E-06 3/21




Table D-12

SUMMARY OF GROUNDWATER SAMPLES ORGANIC RESULTS
FREQUENCY OF DETECTION AND FREQUENCY OF EXCEEDENCE OF ECOLOGICAL THRESHOLDS
LAKE CALUMET CLUSTER SITE

CHICAGO, ILLINOIS
Frequency| Minimum | Average | Maximum R3 Tap® | FoE R3 OSWER* FoE RCRA® FoE
of Detection | Detection | Detection | MCL? | FoE sMcCL® FoE Water Tap EcoTox | OSWER | EDQL | RCRA
Chemical Detection | (ppm) (ppm) (ppm) (ppm) | MCL | (ppm) | SMCL | (ppm) | Water (ppm) EcoTox | (ppm) | EDQL

Endosulfan 11 4/211 0.00002y 0.00004 0.0001 NP NP NP NP NP NP| 5.1E-05 1/211 3E-06 4/21
Endosulfan sulfate 2/211 0.00003] 0.00003f 0.00004 NP NP NP NP NP NP]  6.1E-05 0/21} 0.002 0/21
Endrin 4/211 0.00003{ 0.00004] 0.00005] 0.002 0/21 NP NP 0.01 0721 NP NP{ 2E-06 4/21
Endrin aldehyde 2/211 0.00001 0.0001 0.0001 NP NP NP NP NP NP NP NP| 0.0002 0/21
gamma-BHC (Lindane) 1/21] 0.00003| 0.00003| 0.00003] 0.0002 0/21 NP NP| 5.2E-05 0/21 8E-05 0/21] 1E-05 1/21
gamma-Chlordane 3/21]  0.00003 0.0001 0.0001 NP NP NP| NP NP NP NP NP NP NP
Heptachlor 4/21]  0.00002 0.0001 0.0001] 0.0004 0/21 NP NP| 1.5E-05 4/21 6.9E-06 4/21] 3.9E-07 4/21
Heptachlor epoxide 3/21] 0.00002f 0.00005 0.0001{ 0.0002 0/21 NP NP| 7.4E-06 3/21 NP NP| 4.8E-07 3/21
Key:

USEPA U.S. Environmental Protection Agency.

FoE = Frequency of exceedence.

NP = Information not provided or calculated.

ppm = Parts per million.

VOCs = Volatile organic compounds.

SVOCs = Semivolatile organic compounds.

PCBs = Polychlorinated biphenyls.
Sources:

: = U.S. EPA Office of Water Maximum contaminant level.

b = U.S. EPA Office of Water secondary maximum contaminant level.

c = U.S. EPA Region 3 risk-based concentration for tap water.

d = U.S. EPA Office of Solid Waste and Emergency Response ecological and toxicological thresholds (January 1996).

¢ = U.S. EPA Region 5 Resource Conservation and Recovery Act Division's Ecological Data Quality Levels (April 1998).

Analytical Data Source:

Southwest Laboratory of Oklahoma, Broken Arrow, Oklahoma.




Table E-7

SEDIMENT FIELD DATA
LAKE CALUMET CLUSTER SITE
CHICAGO, ILLINOIS

Sample Sample Depth
Designation Sample Date | Sample Time (f¢ bgs) Comments
SEDO1 9/1/1998 1310 3[Sample collected from Indian Ridge Pond near pole #1, sample is organic sludge. I
SEDG2 9/1/1998 1320 3{Sample collected from Indian Ridge Pond near pole #4, sample is organic sludge.
SED(3 9/1/1998 1330 3|Sample collected from Indian Ridge Pond near pole #7, sample is organic sludge.
SED{4 9/1/1998 1340 3|Sample collected from Indian Ridge Pond near pole #10, sample is organic sludge.
SEDO3 9/1/1998 1350 3}Sample collected from Indian Ridge Pond near pole #13, sample is organic sludge.
SEDO06 9/171998 1400 3|Sampie collected from Indian Ridge Pond near pole #16, sample is organic sludge.
SEDO7 9/1/1998 1410 3[Sampie collected from Indian Ridge Pond near pole #19, sample is organic sludge.
SEDO8 9/1/1998 1420 3|Sample collected from Indian Ridge Pond near pole #22, sample is organic sludge.
SEDO09 9/1/1998 1430 3|Sample collected from Indian Ridge Pond near pole #25, sample is organic sludge with clay.
SED10 9/1/1998 1440 1{Sample collected from Indian Ridge Pond near pole #28, sample is organic sludge.
SEDI1 9/2/1998 - 1520 3[Sample collected from Indian Ridge Pond near pole #31, sample is black organic matter and contains gravel.
SED12 9/2/1998 837 4|Sample collected from LHL#1 pond, sample is charcoal grey silty-clay and organic sludge.
SED13 9/2/1998 855 4|Sample collected from LHL#1 pond, sample is charcoal grey silty-clay.
SED14 9/2/1998 905 2.5|5ample collected from LHL#1 pond, sample is dark charceal grey clayey-silt and contains plant roots.
SEDI15 9/2/1998 1020 4.5|Sample collected from LHL#2 pend, sample is grey/brown sandy-gravel and contains clay.
SED16 9/2/1998 1040 12|Sample collected from LHL#2 pond, sample is grey clay.
SED17 9/2/1998 1050 6|Sample collected from LHL#2 pond, sample is grey clay, contains gravel and has a petroleum odor.
SED18 9/2/1998 1420 1{Sample collected from southeast corner of southeast pond, sample is black organic silt.
SED19 9/2/1998 1440 1]Sample collected from northeast corner of southeast pond, sample is biack organic silt.
SED20 9/2/1998 1615 (.5{Sample collected from pond near 122nd St. and Torrence Ave., sample is highly organic silt and contains debris.
Key:
ft bgs = Feet below ground surface.

Source: Ecology & Environment, Inc. site logbook.



Table E-8

SEDIMENT ANALYTICAL RESULTS
LAKE CALUMET CLUSTER SITE

CHICAGO, ILLINOIS

SEPTEMBER 1 - 2, 1998

T DL L e I
Sample Designation
Parameter SED01 | SED02 | SED03 | SED04 | SED05 | SED06 | SED07 I SED08 | SED@9 | SED10 | SED11 | SED12 | DSED12 | SED13 | SED14 | SED15 | SED16 [ SED17 | SED18 | SED19 | SED20 |
IMetals (mg_/ﬁl ) -II
Aluminum 7,180 8,300 6,340 6,480 6,850 8,050 8,760 8,340] 13,300 7,390  11,300| 9,410} 12,600] 11,500 9,330 7,590  14,200] 15,600] 9,140 11,600 19,200|]
Antimony 12.4 9.1U 4.2U 4.8 6.1 74U 9.5U 58U 37U 83U 4.7U 5U 52U 46U 8.7U 2.8U 27U 30 57U 44U 13.6 U
Arsenic 11.9 12U 11.8 10.7 10 10.6 5.7 6.4 6.8 10.3 6.2 7.8 7.8 10.4] 7.2) 7.9] 9.2]) 11.2] 6.5]) 6.8J 29.6 Ji
Barium 109 124 108 96.8 105 131 115 71.8 68 87.6 71.9 63.4 77.7 82.9 81.9 42.4 73.6 77.4 85.3 69.9| 374)
Beryllium 0.8U 10U 04U 0.4 U 0.4U] 0.07UJ] 0.09UJ] 0.06UJ] 0.04UJ| 0.08UJ] 0.05UJ] 0.05U) 0.05 0.5 0.4 0.4 0.7 0.8 0.5 0.5 1.9
Cadmium 2.4] 3.2) 19t 1.6J 2.2) 3.2 3.4 2.2 0.6 5.8 1.5 1.1 1.6 0.4 1.1 0.1U 0.1U 0.1U 0.4 0.2 3.2
Calcium 81,700 66,0000 99,600] 92,300[ 104,000 106,000] 104,000] 62,100 50,300 79,800] 57,800] 52,900 61,900] 74,300] 57,800] 52,600] 47,200] 74,400] 72,300] 72,000{ 11,400
Chromium 67.3 67.1 36.9 34.9 33 37.9 32.11~ 26.6 32.3 37.6 37.2 32.2 39.9 4.1 56.2 20| 33.1 42.7 55.3 55.6 64.3 JIi
Cobalt 10.1J 11.3] 10.4]) 9.8J 10.87J 10.7 14 11.7 15 12.7 12.8 11.1 13.4 14.4 11.9 9.8 14.6 15 13.6 12 13.8]]
Copper 84.8 91.8 54.5 55.4 57.6 68.1 59.9 46.1 51.6 67.9 57.9 48.6 60.3 59.3 64.7 25.4 49.2 56.5 71.6 58.9| 131
Iron 34,700] 40,900 31,400] 32,000 31,100 31,600] 28,000] 22,700] 27,600] 35,600] 24,100] 20,400] 26,000] 27,300] 26,700] 18,100] 25,800] 26,900] 25,400] 24,000} 43,60g|
Lead 205] 237) 119J 97.2 108 J 148 95.8 71.8 65.8 155 132 113 137 137 177 23.5 67.3 93.4 114 87.3 53
Magnesium 10,900 10,200f 15,000] 15,000] 13,000 15,600{ 13,100] 14,900 21,100] 12,800] 18,200 15,300 19,400 19,100] 14,500] 23,300 21,500] 23,800 22,100 21,800 5,500)|
Manganese 1,020 919 1,110 1,000 1,190 1,670] 1,370} 890 692 1,350] 786 698 816 832 712 419 587 701 842 713 365l
Mercury 0.5U 0.6 U 0.9 03U 04U 03U 02U 0.2U 0.1U 0.2 U 0.1U 0.4) 0.2J 02U 0.3J] 007U 0.2]J 0.2J 0.5] 0.5J 0.9 Jjf
Nickel 324 34.6 28.3 27.9 30.1 29.2 32.2 29.6 42.8 33.2 39.4 34.6 43.2 44 49.4 24.3 39.3 40.5 38.3 34.4 49.8ff
Potassium 2,160 2,500 2,440| 1,960 2,200 2,660 2,990 2,710 3,970] 1,870} 3,450 2,980| 3,940 3,180 3,160 2,430 4,330 4,950 4,210 4,900} 2,910||
Selenium 7.7 U 9.3U 43U 3.8U 4.1U 3.1 3.6U 2.4 14U 4.2 1.8U 2.3 2.4 22U 43U 14U 13U 1.5U 2.8U 2.1U 8.7l
Silver 3U0 3.7U0 1.7U0 1.5U 1.6 U 17U 2.7) 13U 0.8U 2.77 1.1U 12U 12U 0.7U0 13U 0.4 U 04U 0.4 U 0.8U 0.6 U 2 U}l
Sodium 2,870 3,380] 3,750 1,120] 1,710} 1,330 1,290 911 412 1,210 307 332 443 164 U 314U 131 222 288 3,270 3,940| 700/
Thallium 12.7U0] 154U 7.1U 6.3U 68U 4.8UJ 62U 3.8UJ 2.4U 5.4 U. 3U0] 32U 34U) 29U 55U 1.8U 1.8 1.9U 3.6U 2.8U 8.5 Ul
Vanadium 27.8 28.2 27.5 25.6 28.2 23.97) 21.5J) 21.5J) 30.4 25.5) 32.4 28.3 37 36.9 39.5 20.6 35.6 41.6 41.7 ~48.9] 73.1||
Zinc 1,060 1,190 795 798 1,200 5971 1,160) 7597 195J] 1,170) 437]) 377) 4517 516J 684 J 85.6 136J 216J 2641 175 J§ 986]|
Volatile Organic Compounds (ug/kg) : |
1,1,1,2-Tetrachloroethane 91U 110 U 56 U 56 U 62 U 50U 59U 29U 23R 43 U) 20U 29U 33U 36 UJ 43U 71U 20 UJ 19 R 28 UJ 27U 17 U
1,1,1-Trichloroethane 91U 110 U| 56 U 56 U 62U 50 U 590 29U 23U) 43U 200 29U 33U 36 U 43U 710 20U 19R 28U 27U 17 Uj|
1,1,2-Trichloroethane 91U 110 U] 56 U 56 U 62 U 50U 59U 29U 23 UJ 43 U 20U 29U 330 36 U 43U 71U 20U 19 R 28U 27U 17 Ul
1,1-Dichloroethane 91U 110U 56 U 56 U 62 U 50U 590 29U 23 UJ 43U 200 29U 330 36U 43U 71U 20U 19 R 28U 27U 17 U||
1,1-Dichloroethene 91U 110 U 56 U 56 U 62U 50 U 59U 29U 23 UJ 43U 20U 29U 330 36 U 43U 71U 20U 19 R 28U 27U 17 U|l
1,2-Dichloroethane 91U 110 U] 56 U 56 U 62 U 50 U 59U 29U 23UJ 43U 20U 29U 330 36U 43U 71U 20U 19 R 28U 27U 17 Ul
1,2-Dichloroethene, total 91U 110 U 56 U 56 U 62U 50U 59U 29U 23UJ 43 U 200 29U 330 36 U 43U 71U 20U 19 R 28U 27U 17 U
1,2-Dichloropropane 91U 110 U] 56 U 56 U 62 U 50 U 59U 29U 23 U] 43 U 20U 29U 33U 36 U 43U 71U 20U 19 R 28U 27U 17 U
2-Butanone 210Jf 110 56 UJ 56 UJ 62 UJ 50 UJ 59 UJ 29U 23 UJ 56 20U 100 66 36U 43U 71U 20U 19 R 52 140 17 Ul
2-Hexanone 91U 110 U] 56 U 56 U 62 U 50U 59U 29U 23 R 43 UJ 200 29U 33U 36UJ 43U 71U 20U 19 R 28U 27U 17 UJ|
4-Methyl-2-pentanone 91U 110 U 56 U 56 U 62 U 50U 59U 29U 23 R| 43 UJ 20U 29U 330 36 UJ 430U 71U 200 19 R| 28U 27U 17 U||
Acetone 1,200J] 700 UJ 270} 230 310 230 390 180 3107 590 210J 6307J 380J 4017 73] 4307J 1507 19R 300J] 1,000) 240 J||
Benzene 91U 110 U 56 U 56 U 62U S0 U 59U 29U 23 UJ 43U 20UJ 29 UJ 33UJ 36 UJ 43 UJ 71 UJ 20 UJ 19R 17]) 127J 17 UJ||
Bromodichloromethane 91 U 110 U, 56 U 56 U 62U 50U 59U ‘29U 23U 43 U 20U 29U 33U 36U 43U 71U 20U 19 R 28U 27U 17 U||
Bromoform 91U 110U 56 U 56 U 62 U 50U 59U 29U 23 UJ 43U 20U 29U 330 36 U 43U 71U 20U 19 R 28U 27U 17 U]l
Bromomethane 91 U 110 U, 56 U 56 U 62 U 50U 59U 29U 23UJ 43 U 20 UJ 29 UJ 330J 36U 43U 71U 20U 19 R 28U 27U) 17 UJYf
Carbon disulfide 91 UJ 110U 56 U 56 U 62 U 50 U 59U 29U 23UJ 43U 20U 24] 330 36 UJ 43 UJ 71U 20 UJ 19R 28 UJ 30 17 U]
Carbon tetrachloride 91U 110 U] 56 U 56 U 62 U 50 U 59U 29U 23 UJ 43 U 20U 29U 330 36 U 43U 71U 200 19 R 28U 27U 17 U||
Chlorobenzene 91U 110 U 56 U 56 U 62 U 50 U] 590 29U 23 R| 43 UJ 20 UJ 29 UJ 33UJ 36 UJ 43 U) 71 UJ 20 UJ 19 R 28 UJ 27UJ 17 Uﬂl
Chloroethane 91U 110 U] 56 U 56 U 62 U 50 U 59U 29U 23UJ 43 U 20UJ 29 UJ 33U 36U 43U 71 U) 20U 19 R 28U 27 UJ 17 U
Chloroform 91U 110U 56 U 56 U 62U 50U 59U 29U 23 UJ 43U 20U 29U 33U 36 U 43U 71U 20U 19 R 28U 27U 17 U||




Table E-8

SEDIMENT ANALYTICAL RESULTS

LAKE CALUMET CLUSTER SITE
CHICAGO, ILLINOIS
SEPTEMBER 1 - 2, 1998
——Sample Designation
Parameter SEDO1 | SED02 | SED03 | SEDO4 | SEDO5 | SED06 | SED07 | SED08 | SED09 | SED10 _I SED11 | SED12 | DSED12 | SED13 | SED14 | SED15 | SED16 | SED17 | SEDI18 | SED19 | SED20
Chloromethane 91U 110U 56 U 56 U 62 U 50U 59U 29U 23U) 430 20U 29U 33U 36 U 43 U 710 20U 19 R] 28U 27U 17 U]|
cis-1,3-Dichloropropene o10] 1100 560 56Ul 62Ul soul 59Ul 29U 230 43U 20U 29U] 33U]  36U[ __430] __710] _200] _19R| _280] 270|171
Dibromochloromethane 91U 110U 56 U 56U 62 U 50 U} 59U 29U 23U) 43 U 20U 29U 330 36U 43U 710 200 19 R 28U 27U 17 U]l
Ethylbenzene 91U 110U 56 U 56 U 62U 50U 59U 29U 23R 43 UJ 2007 29 UJ 33UJ 36 UJ 43 UJ 71 UJ 20 UJ 19 R] 28 UJ 6J 17 UJ||
Methylene chloride 50] 66J 12) 56 U 62U 50U 59U 29U 23U 43U 200 29U 33U 36U 43U 71U 20U 19 R 28U 27U 17 U
Styrene 91U 110U 56 U 56 U 62U 50U 59U 29U 23R 43 UJ 20UJ 29UJ 330) 36 UJ 43 UJ 71 UJ 20U) 19 R 28 UJ 27 U) 17 UJ||
Tetrachloroethene 91U 110U} , . 56 Uk 56 U 62 U 50U 59U 29 U 23R 43 UJ 20U 29U 33U 36 UJ 43U 71U 20U 19 R] 28U 27U 17 UJf
Toluene 91U 110U 56 U 56 U 62 U 50U 59U 29U 9J 43 UJ 20U) 29 UJ 33UJ 36 UJ 43 U) 71 UJ 20U) 19 R 4] 4] 17 UJjf
trans-1,3-Dichloropropene 91U 110U 56 U 56 U 62 U 50U 59U 29U 2301 43U 20U, 29U 33U 36 U 43 U 710 20U 19 R 28U 270 17 UJ|
Trichloroethene 91U 110U 56 U 56 U 62 U 50U 59U 29U 23U) 43U 20U 29U 330 36 U 43U 71 U] 20U 19 R 28U 27U 17 U]|
Vinyl chloride 91 U 110U 56 U 56 U 62 U 50U 59U 29U 23U) 43U 20U 29U 330 36 U 43U 71U 20U 19R 28U 27U 17 U
Xylenes 91 U 110U 56 U 56 U 62 U 50U 59U 29U 23R 43 UJ 20U0J 29UJ 33U) 36 UJ 43 UJ 71 UJ 20U) 19 R| 11J) 187J 17 UJlf
[Semivolatile Organic Compounds (ug/kg) |
1,2,4-Trichlorobenzene 2,500 U} 3,200Uf 1,900U] 1,700U| 1,900 U 900U| 1,400U 800 U 650 U] 1,400U 720 U 730 U 710U 770 UJ] 5,100 U 380U 620 U 620 U] 4,800U 850 U] 990 UJ||
1,2-Dichlorobenzene 2,500U] 3,200Uf 1,900U| 1,700U] 1,900U 900 U] 1,400 U 800 U 650 U| 1,400U 720 U 730 U 710U} 770UJ| 5,100U0 140J 620 U 93J] 4,800 U 850 U 990 UJ|
1,3-Dichlorobenzene 2,500 Uf 3,200U] 1,900U] 1,700U| 1,900 U 900 U] 1,400U 800 U 650 U] 1,400U 720 U 730 U 710U 770U 5,100U 380U 620 U 620 U] 4,800 U 850 U 990 Ul
1,4-Dichlorobenzene 2,500U| 3,200U] 1,900U}] 1,700U}] 1,900 U 900 U] 1,400U 800 U 650 U| 1,400U 720 U 730 U 710U 770UJ] 5,100U0 380U 620 U 620 U] 4,800 U 850 U] 990 UIJ|
2,4,5-Trichlorophenol 6,250 U] 8,000U| 4,800U] 4,250U] 4,750 U| 2,250U| 3,500U| 2,000U]| 1,625U] 3,500U] 1,800U| 1,825U| 1,775U] 1,925U] 12,750 U 950U| 1,550U| 1,550 U] 12,000U] 2,125U] 2,475 UJ|
2,4,6-Trichlorophenol 2,500 U] 3,200Uf 1,900U] 1,700U| 1,900 U 900 U| 1,400U0 800 U 650 U| 1,400 U 720 U 730 U 710 U 770 U] 5,100 U 380U 620 U 620 U| 4,800 U 850 U 990 UJ|
2,2'-oxybis-(1-Chloropropany 2,500 U| 3,200U| 1,900 U| 1,700U] 1,900 U 900 U] 1,400U 800U 650 U| 1,400 UJ 720U 730 U 710U} 770UJ] 5,100U 380U 620U 620 U] 4,800U 850 U 990 UJ|
2,4-Dichlorophenol 2,500 U} 3,200U} 1,900U] 1,700U| 1,900 U 900 U] 1,400 U 800 U 650 U] 1,400 U 720U 730 U 710 U 770 U] 5,100U 380U 620 U 620 U] 4,800 U 850 U 990 Ul
2,4-Dimethylphenol 2,500U] 3,200Uf 1,900U] 1,700U| 1,900 U 900 Uj] 1,400U0 800 U 650 U] 1,400 U 720U 730 U 710 U 770 U] 5,100 U 380U 620 U 620 U] 4,800 U 850U 990 Ul
2,4-Dinitrophenol 6,250 U] 8,000U| 4,800U] 4,250U} 4,750 U 2,250 U] 3,500 U] 2,000U] 1,625U| 3,500 U| 1,800 UJ| 1,825 UJ| 1,775 UJ| 1,925 U[12,750 UJ| 950 UJ 1,550 UJ| 1,550 UJ]12,000 UJ| 2,125 UJ| 2,475 U
2,4-Dinitrotoluene 2,500 U} 3,200Uf 1,900U] 1,700U} 1,900U 900 U] 1,400U 800 U 650U 1,400U 720U 730U 710U} 770UJ| 5,100U 380U 620 U 620 U] 4,800U 850 U 990 Ul
2,6-Dinitrotoluene 2,500 U] 3,200U] 1,900U] 1,700U| 1,900U 900 U] 1,400U 800 U 650 U] 1,400 U 720U 730 U 710U} 770U 5,100U 380U 620 U 620 U] 4,800 U 850 U] 990 UJJ|
2-Chloronaphthalene 2,500 U] 3,200Uf 1,900U} 1,700U| 1,900U 900 U] 1,400U 800U 650 U] 1,400U0 720U 730 U 710U} 770UJ] 5,100U 380U 620 U 620 U] 4,800U 850U 990 UJ|
- 2-Chlorophenol 2,500U| 3,200U] 1,900U] 1,700U] 1,900 U 900 U] 1,400U 800 U 650 U] 1,400 U 720U 730 U 710U 770 U] 5,100U 380U 620 U 620 U| 4,800 U 850 U 990 U
2-Methylnaphthalene 2,500 U 3,200Uf 1,900U] 1,700U] 1,900U 100J] 1,400U 800U 650 U 4307] 600 J 85J 710U] 770U 5,100U 2307 620 Ul 300J} 4,800U 850 U 990 U|
2-Methylphenol 2,500 U] 3,200U] 1,900U] 1,700U} 1,900U 900 U] 1,400U 800 U 650 U 2407 720U 730U 710 U 770U} 5,100U 380U 620 U 620 U] 4,800 U 850U 990 UJ|
2-Nitroaniline 6,250 U| 8,000U| 4,800U] 4,250U] 4,750 U| 2,250U| 3,500U| 2,000U] 1,625U| 3,500 U] 1,800 U] 1,825 U] 1,775 U| 1,925 UJ| 12,750 U 950U] 1,550U] 1,550 U] 12,000 U] 2,125 U] 2,475 UJ|
2-Nitrophenol 2,500 Uf 3,200U}] 1,900U] 1,700U| 1,900 U 900 U] 1,400U 800 U 650Ul 1,400U 720U 730 U 710 U 770 U] 5,100 U 380U 620 U 620 U] 4,800 U 850U 990 UJ|
3,3'-Dichlorobenzidine 2,500 U] 3,200U] 1,900U| 1,700U} 1,900 U 900 U] 1,400U 800 U 650 U] 1,400 U] 720 U 730 U 710U] 770UJ| 5,100U 380U 620 U 620 U] 4,800 U| 850 U 990 UJ|
3-Nitroaniline 6,250 U] 8,000U| 4,800U| 4,250U) 4,750 U] 2,250U] 3,500U] 2,000U| 1,625U[ 3,500 U] 1,800 UJ] 1,825 UJ| 1,775 UJ| 1,925 UJ] 12,750 U] 950 UJ 1,550 U] 1,550 U] 12,000 U] 2,125U| 2,475 UJ|
4,6-Dinitro-2-methylphenol | 6,250 U] 8,000 U] 4,800U] 4,250U| 4,750 U] 2,250 Uf 3,500 U] 2,000 U] 1,625 U] 3,500 U| 1,800 UJ| 1,825 UJ| 1,775 UJ 1,925 Uf12,750U)] 950 UJ| 1,550 U] 1,550 U] 12,000 U] 2,125U] 2,475 Ul
4-Bromophenyl-phenylether | 2,500 U] 3,200 Uf 1,900U] 1,700 U] 1,900 U 900 Uj 1,400U 800U 650U] 1,400U] 720UJ] 730UJ] 710UJ] 770U] 5,100U( 380 UJ| 620UJ] 620UJ| 4,800 UJ| 850 UJ| 990 Ul
4-Chloro-3-methylphenol 2,500 U] 3,200U] 1,900U] 1,700U] 1,900 U 900U] 1,400U 800 U 650 U] 1,400U 720 U 730 U 710 U 770 U] 5,100 U 380U 620 U 620 U] 4,800 U 850 U 990 UJf
4-Chloroaniline 2,500 U} 3,200U] 1,900U} 1,700U] 1,900U} 900UJ] 1,400U 800U 650 U 380J 720 U 730 U 710U 770UJ] 5,1007 380U 620U 620 U] 4,800 U 850 U 990 UJ|
4-Chlorophenyl-phenylether | 2,500 U| 3,200 U| 1,900 U{ 1,700U| 1,900 U 900U} 1,400U 800U 650 Ul 1,400U 720U 730 U 710U] 770UJ| 5,100U 380U 620 U 620 U| 4,800U 850 U 990 Ul
4-Methylphenol 2,500 U 3,200U}] 1,900U] 1,700U]| 1,900 U 900 Ul 1,400U 800U|] .650U] 1,400U 310J) 730 U 710U 770 U] 5,100 U, 380U 620 U 620 U] 4,800 U 850 U 990 UJf
4-Nitroaniline 6,250 U] 8,000U] 4,800U] 4,250U] 4,750U] 2,250U| 3,500U] 2,000U] 1,625U] 3,500 U| 1,800 UJ| 1,825 UJ| 1,775 UJ| 1,925 UJ| 12,750 U] 950 UJ 1,550 U] 1,550 U] 12,000 U] 2,125U| 2,475 U}l
4-Nitrophenol 6,250 U] 8,000U| 4,800U] 4,250U] 4,750U] 2,250U] 3,500U| 2,000U}] 1,625U| 3,500U] 1,800U] 1,825U] 1,775U[ 1,925U[ 12,750 U 950 U| 1,550U] 1,550 U 12,000 U] 2,125U 2,475 UJ|
Acenaphthene 2,500 U] 3,200U] 1,900U| 1,700U} 1,900U 900U| 1,400U 800 U 66J 190) 110) 730 U 710Uf 770U 5,100U 1,300 620 U 280J] 4,800U 850 U 990 UJ|
Acenaphthylene 2,500 U 3,200Uf 1,900U] 1,700U] 1,900 U 900 U| 1,400U 800 U 650 U] 1,400U 720 U| 730 U] 710U} 770UJ| 5,100U 740 620 U 220J] 4,800U 850 U| 990 UJjf
Anthracene 310J] 3,200U| 1,900U 210J 230J) 160 J 160J 120J 140J 610J 170J 140) 83J 80J] 5,100U 940 1607 280Jf 4,800U 110J 990 Ul
Benzo[a]anthracene 1,200) 8307J 410J 710J 610J 540 430) 400 J 4703} 1,3007 440 3507) 2607 240J] 5,100U 460 5307) 4307 790 ] 190J 210
Benzo[a]pyrene 1,3007J 990 J 4807 8107 640J 600 J 520J) 450) 48017 1,500 430 320J 2307 210J] 5,100U 370 J| 440J 370) 660 J 1607J 220 ;"




Table E-8

SEDIMENT ANALYTICAL RESULTS
LAKE CALUMET CLUSTER SITE
CHICAGO, ILLINOIS

SEPTEMBER 1 - 2, 1998

Sample Designation ]I
I Parameter SEDO1 | SED02 | SEDO3 | SEDO4 | SEDO5 [ SED06 | SED07 | SEDOS | SED09 | SEDI0 | SED11 | SEDIi2 | DSEDIZ] SED13 | SEDi4 | SEDIS SED16 | SED17 | SED18 | SED19 | SED20 |
Benzo[b]fluoranthene 2,300]] 1,6007 680J] 1,4003] 1,000] 980 830J 760 J 770 2,500 7007 470 310J]  360J] 5,100U] 3203 59031 4807 920 2607 310
Benzo[g,h, ilperylene 600J] 4303] 1,900 U 3107 2807 310J 210) 170J 180 ] 510J 4407 290J 210J 110J) 5,100 U)] 380U|  370J] 2503]] 4,800U] 850U] 990 Uj|
Benzolk]fluoranthene 630J 560J] 4307 540 ) 410 380J 400 J 270 3407 830J]  240J 180J 150J 1503] 5,100U] 130J] 2607 190J] 4,800U] 887 120 Jff
Bis(2-chloroethoxy)methane| 2,500 U| 3,200U] 1,900 U] 1,700U| 1,900U] _900U| 1,400U] 800U| 650U| 1.400U| 7200] 730U 710U 770UJ] 5,100U] 380U[  620U] 620U[ 4,800U] 850U 990 Ul
Bis(2-chloroethyl)ether 2,500U} 3,200U] 1,900U| 1,700U] 1,900U[ 900U[ 1,400U| 800U| 650U| 1,400U] _720U] 730U] 710U| 770UJ| 5.100 U] 380U 620G 620U 4,800U] 850 U[ 990 UJf
Bis(2-ethylhexyDphthalate | 2,500 U| 3,200U] 1,900 U] 1,700 U] 1,900 U| __900U| 1,400U] 800U| 650 U| 1.400 U 90J 190J 150J 160J] 5,100 U 600  340J] 5403 1,3007 560J] 990 U
Butylbenzylphthalate 2,500U] 3,200U] ,LLOU{ 1,700U] 1,900U] 900U[ 1,400U] 800U| 650U| 1,400U] _720U] 730U| 710U 770 UJ| 5.100 U 43 620Ul 620U] 4,800U] 850U 9903“
Carbazole 2,500Uf 3,200U] 1,900U] 1,700U] 1,900 U] 900U[ 1,400U| 800U| 650U 170J 88J 730Ul 710U 770 U] 5,100U 443 620Ul 620U[] 4,800U] 850U] 990
Chrysene 1,500J] 1,100 6207 9107 650 730 J 520 4307 580J]  1,700] 5507 330 230J]  260J] 5,100U 380 5501 4607 810J 2907 270 J|f
Di-n-butylphthalate 2,500U]  440J] 25031 1,700U 200) 120 210) 97J] 650U 170J] 720U{ 730U] 710U] 770UJ| 5,100U0 54]] 620U 620U] 4,800U]  850U] 990 U
Di-n-octylphthalate 2,500U] 3,200U] 1,900Uf 1,700U] 1,900U] 900U[ 1,400U| 800U| 650U| 1,400U] _720U] 730U] _710U] 770UJ| 5.1000] 330Ul 620U 620U] 4,800U] 850U 990 Uj|
Dibenz[a,h]anthracene 260J] 3,200U] 1,900U] 1,700 U] 1,900 U 120J] 1,400U] 800U 78] 2807J 160 J 100J 86J] 770UJ] 5,100U] 380U 120] 99J] 4,800U] 850U 990 Uj|
Dibenzofuran 2,500 U] 3,200 U[ 1,900 U 200J)] 1,900U 120) 160 120 77J]  460)] 720U 100 J 83J] 770 UJ| 5,100 U 42] 64J] 620U] 4,800U] 850U 990Ul
Diethylphthalate 2,500U} 3,200U] 1,900Uf 1,700U] 1,900Uf 900U] 1,400U| 800U| 650U| 1,400U] 720U] 730U| _710U0] 770UJ| 5.1000] 380U 620Ul 60 Ul 4,800U] 850U 990 Ul
Dimethylphthalate 2,500U} 3,200U] 1,900U] 1,700U] 1,900U] 900U 1,400U] 800U| 650U| 1,400U| 720U] 730U] __710U] 770U)| 5.1000] 380U| 6200 6200 4,800U]  850U[ 990 UJf
Fluoranthene 2,100J] 1,500J]  7703] 1,500]] 1,4007 900 850 ) 720] 720] 2,200 730 620] 4503 390J] 51000 2707 890] 620U| 11,5007 3807 350 Jf
Fluorene 290J] 3,200 U] 1,900 U 300J] 1,900 U 160J 230) 170] 110J] 5507 130J 140 ] 98 J 97J| 51000 1,400 78J]  290)] 4,800U 110J] 9% Uj|
Hexachlorobenzene 2,500U} 3,200U] 1,900Uf 1,700U] 1,900U] 900U 1,400U| 800U| 650U| 1,400U] 720UJ] 730 UJ] 710 UJ| 770 UJ| 5.100 U7 380 U3| 620 Uil 626 UJ| 4,800 UJ] 850 U3] 990 UJf
Hexachlorobutadiene 2,500U} 3,200U] 1,900Uf 1,700U] 1,900U] 900U[ 1,400U] 800U| 650U| 1,400U| 720 UJ] 730 U3] _710U3] 770UJ| 5.100U] 380 UJ| 620 U3 620 UJ| 4,800U3]  850U3] 990 UJJ|
Hexachlorocyclopentadiene | 2,500 U] 3,200U 1,900U] 1,700 U] 1,900U| 900U| 1,400U| _800U| 650 U] 1,400U| 72003 730 U3 71003 77005 5100U] 380UJ] 620UJ| 620 UJ| 4,800 UJ} 850 UJ| 990 UJj|
Hexachloroethane 2,500U] 3,200U] 1,900U] 1,700U] 1,900U] 900U| 1,400U] 800U| 650U| 1,400U] 720U] 730U 710U| 770 UJ| 5.1000| 380Ul 620 U 620 U] 4,800U] 850U 990
Indenof1,2,3-cd]pyrene 630J 4603 2107 320] 310J 310 240) 2003 2107 630J 380) 260J 200 96J| 5100U0] 380U] 3507 260 510) 140J 170
Isophorone 2,500U} 3,200U} 1,900U] 1,700U] 1,900U] 900U[ 1,400U] 800U| 650U| 1,400U| _720U] 730U] _710U] 770U)| 5.1000] 380U| 620U 620U 4,800U]  850U] 990 UJf
Naphthalene 370J] 3,200U[ 1,900 U 260] 230) 150J 190J 110J] 650U 9707 360 120] 100J 94J| 51000 250J] 620U 39031] 4,800U 110J] 990 Ul
N-Nitroso-di-n-propylamine| 2,500 U[ 3,200U] 1,900U] 1,700 U] 1,900U| 900U| 1,400U] _800U| 650U] 1.4000| 720U] 730U 710U 770UJ 5100U] 380U] 620U 620U[ 4,800U] 850 U] 990 Ul
N-Nitrosodiphenylamine 2,500 U} 3.200U] 1,900U] 1,700U] 1,900U] 900U[ 1,400U] 800U| 650U| 1,400U| 720U 730U] _ 710U] 770U 5.100U0| 380U| 6200 6200 4,800U] 850U 990U
Nitrobenzene 2,500U) 3,200U] 1,900U] 1,700U] 1,900U] 900U[ 1,400U] 800U| 650U| 1,400U] 720U] 730U] 710 U] 770UJ] 51000 380 U] 620U 6200 4,800U] 850U] 9s0U]
Pentachlorophenol 6,250U] 8,000U| 4,800U] 4,250U] 4,750 U] 2,250 UJ| 3,500 U] 2,000 U] 1,625U] 3,400R| 1,800U] 1,825 U] 1,775 U| 1,925 UJ|12,750 U] 950 UJ 1,550 U] 1,550 U[ 12,000 U] 2,125U] 2,475 U]
Phenanthrene 1,300J 860J] 4003 770] 550 450 480) 390J] 440U 1600 910 390 J 280J] 2503 5,100U] " 1,700] 5607 840 900 J 3207 250 Jf
Phenol 2,500 U] 3,200U] 1,900Uf 1,700U] 1,900U] 900U[ 1,400U| 800U| 650U| 1,400U] _720U] 730U] 710U] _770U| 5.1000] 380 U| 620Ul 620U 4,800U] 850U 9%
Pyrene 1,900J] 1,400 7203 1,100 870) 1100 690 J 620 730  2,000] 720 590J 4103 3803 5,100U] 380U 880] - 620U 11,3007 4107 340
olychlorinated Biphenyls (ug/kg) |
Aroclor 1016 253.5U] 331.5U] 191.1U] 173.55U] 195U 91.65U[ 142.35U] 79.95U] 64.35 U] 138.45 U] 107.25 U] 72.15U] 72.15U 78U 100Ul 37.05U] 624Ul 624U 97.5U] 83.85U[ 99.45
Aroclor 1221 S13.5U) 671.5U] 387.1Uf 351.55U] 395 UJ 185.65 U| 288.35 U| 161.95 U| 130.35 U| 280.45 U| 217.25 U] 146.15 U] 146.15U] 158 U] 200 UJ| 75.05 U| 126.4 U| 1264 U3| 1975 Ul 169.85 U] 201.45
Aroclor 1232 253.5U] 331.5U] 191.1U] 173.55U] 195U] 91.65U[ 142.35U] 79.95U| 64.35 U] 138.45 U| 107.25 U] 72.15U| 72.15U 78U| 100UJ| 37.05U] 624U 624UJ] 975U| 83.85U| 99.45
Aroclor 1242 253.5U] 331.5U[ 191.1U[173.55U] 195U| 91.65U] 142.35U] 79.95U| 64.35 U| 138.45 U| 107.25 U| 72.15U| 72.15U 78U 100UJ| 37.05U] 62.4U| 62.4UJ] 97.5U| 83.85U| 99.45
Aroclor 1248 253.5U) 331.5U] 191.1U] 173.55U] 195U] 91.65 U| 142.35U] 79.95U| 64.35 U| 138.45 U| 107.25 U| 72.15U| 72.15U 78U 100UJ| 37.05U] 624U 624U] 975U| 83.85U| 99.45
Aroclor 1254 253.5U] 331.5U] 191.1U] 173.55U] 195U 91.65U] 142.35U] 79.95U| 64.35 U| 138.45 U| 107.25 U 113)] 72.15U 91] 183J] 37.05U 193] 200J 180J] 83.85U] 99.45
Aroclor 1260 253.5U] 331.5U] 191.1U]173.55U] 195U 91.65U[ 142.35U] 79.95U| 64.35 U] 138.45 U] 107.25 U] 72.15U| 72.15U 78U] 100Ul 37.05U] 624U] 624U[ 97.5U| 83.85U| 99.45 U
esticides (ug/kg) I
4,4'-DDD 183 - 329 86 79 82 140 78 8U 24| 13.85U 131 26 22 0] - 24J] 371U 8.1 8.5 12] 9.6J 204}
4,4'-DDE 48] 74] 44] 52 46] 43] 32 27] 8.3J] 13.85U 15) 9.47] 6.2] 18] 2510 3.71U] 6.24U] 6.24UJ 127 127 2
4,4'-DDT 56 144 ] 23] 17.35J)] 195U 9.16U| 14.24U 8U] 6.43U[ 13.85U 10J] 722U 722U 78U 10u1f 3.71U] 624U 6.24UJ] 9.75U] 8.39U| 9.95UJ
Aldrin 12] 4] 15 15) 18J] 47U 73U] 41Ul 33Ul 71U 55U 37U 37U 4U] Ss2uif 19Ul 32U 32U 5Ul  43U] 51
alpha-BHC 13U 170 98U] 89U 10U 47Ul 73U] 41Ul 33Ul 71U 55U 3.7U] 37U 4U 88J 19Ul 32U] 32U 14] 43U 5.1
alpha-Chlordane 13U 170  9.8U] 89U 10U 47Ul 73U 41Ul 33Ul 710 55U 3.7U] 37U 4U| 52U 19U] 32U 32U 307 43U 5.1




Table E-8

SEDIMENT ANALYTICAL RESULTS

LAKE CALUMET CLUSTER SITE
CHICAGO, ILLINOIS
SEPTEMBER 1 - 2, 1998
Sample Designation
Parameter SEDO01 | SED02 | SED03 | SED04 | SED05 | SED0O6 | SEDO7 | SEDOS | SED09 | SED10 SED11 | SED12 | DSED12 [ SED13 | SED14 | SED15 | SEDi6 | SED17 | SEDIS | SEDI9 | SED20
beta-BHC 13U 17U 9.8U 89U 10 U 4.7U 7.3U0 4.1U 33U 7.1U0 55U 3.7U0 3.7U0 4U] 52U 1.9U 32U, 32U 5U 43U 5.1Ujf
delta-BHC 13U 170 9.8U 17J 10 U 6.6J 7.3U 4.1U 33U 7.1U0 55U 39]J 38J 4U 7.6] 14] 3J 11J 23] 9.6J 5.1 U}f
Dieldrin 25.35U[ 33.15U] 19.11U 23 22J 20 16 8.47J 107 64] 1073U] 7.22U] 7.22U] 7.8U] 10UJ] 3.71U] 624U| 62403 9.75U] 8.39U] 9.95 U]
Endosulfan I 13U 17Ul 98U 89U 10U 47Ul 73Ul 41U 33U 2 55U 37U 37U 4U| s52u1l  1.9U] 32Ul 32Ul 5U] 43U s.ay
Endosulfan II 2535U| 33.15Uf 19.11Uf 17.35U] 19.5U] 9.16U| 14.24U0 8U] 643U 298] 10.73Uf 7.22U] 7.22U 7.8U 10UJ] 371U} 624U 6.24UJf 9.75U] 8.39U 9.95 U
Endosulfan sulfate 2535U] 33.15U[ 19.11U] 17.35U] 19.5U] 9.16U| 14.24U 37]] 643U 25| 10.73U] 17.22U] 7.22U 7.8U 10UJ] 371U 624U 624UJf 9.75U] 8.39Uf 9.95U}f
Endrin 25.35U] 33.15Uf »19.11 U] 17.35U] 19.5U] 9.16U| 14.24U 8U] 6.43U| 13.85U 25J]] 722U 17.22U 7.8U 10U1] 3.71UF 624U] 6.24UJf 9.75U] 8.39U] 9.95U]|
._Endrin aldehyde 25.35U] 33.15U] 19.11U] 17.35U] 19.5U] 9.16 U] 1424 U 8U] 6.43U] 13.85U| 10.73U] 7.2U 7.22U 7.8U 10UJ] 3.71U] 624U] 624UJf 9.75U] 8.39U[ 9.95Ujf
Endrin ketone 25.35U] 33.15U] 19.11U] 17.35U] 195U 9.16 U] 14.24U 8U] 643U| 13.85U] 10.73U] 7.22U] 7.22U 7.8U 10UJ)] 371U 6.24U] 624UJ] 9.75U[ 8.39U| 9.95UJ|
| _gamma-BHC (Lindane) 13U 17U 9.8U 89U 10U 4.7U 7.3U 4.1U 33U 7.1U 55U 3.7U0 3.70 4U] 52U 1.9U 32U 3.2UJ 50 43U S5.1Ulf
| gamma-Chlordane 13U 17U 9.8U 8.9U 10 U 5917 7.3U 4.1U0 33U 7.1U 55U 3.7U0 3.7U0 4U| 5.2U0U] 1.9U 2.6J 2.6]J 5U 43U 5.1U)
Heptachlor 13U 17 U 9.8U 8.9U 10 U 47U 73U 4.1U 33U 7.1U0 550 3.7U0 3.7U 4U] 52U 1.9U 32U0] 3.2U0U] 5U 43U S5.1U)
Heptachlor epoxide 13U 17U 9.8 U 89U 10 U 47U 73U 4.1U 3.3U0 7.1U 55U 3.70 37U 4U] 52U 1.9U 32U 3.2U0) 6.5J] 3.77 5.1 Ulf
Methoxychlor 130 U] 170U 98 U] 89 U] 100 U 470 73U 41 U] 33U 71 U] 55U 37U 370 40U 52U 19U 32U 32U 50 U] 43U 51 U
Toxaphene 1,300 U] 1,700 U 980 U 890 U] 1,000 U, 470 U 730 U 410 U 330U 710U 550 U 370U 370U 400U| 520UJ 190 U 320U 320U) 500 U 430U 510 UJ|
Key:
mg/kg = Milligrams per kilogram.
pg/kg = Micrograms per kilogram.
U = The analyte was analyzed for, but was not detected above the reported sample quantitation limit.
J = The analyte was positively identified; the associated numerical value is an approximate concentration of the analyte in the sample.
uJ = The analyte was not detected above the reported sample quantitation limit. However, the reported quantitation limit is approximate and may or may not represent the action limit of quantitation
necessary to accurately and precisely measure the analyte in the sample.
R = The data are unusable.
Note:  Sample DSED12 is a duplicate of sample SED12.
Analytical Data Sources:
Inorganics: Contract Laboratory Program, Incheape Testing Service and Environmental Laboratory, Colchester, Vermont.
Organics: Contract Laboratory Program, Ceimic Corporation, Narragansett, Rhode Island.



Table E-9

SURFACE WATER FIELD DATA
LAKE CALUMET CLUSTER SITE
CHICAGO, ILLINOIS

Sample Sample Sample

Designation Date Time Comments
SWO1 9/1/1998 1100{Sample collected from Indian Ridge Pond near pole #1.
SW02 9/1/1998 1105|Sample collected from Indian Ridge Pond near pole #4.
SWQ3 9/1/1958 1110|Sampie collected from Indian Ridge Pond near pole #7.
SW04 9/1/1998 1115|Sampie collected from Indian Ridge Pond near pole #10.
SWOS 9/1/1998 1120{Sample collected from Indian Ridge Pond near pole #13.
SWO06 9/1/1998 1125]Sample collected from Indian Ridge Pond near pole #16, visable sheen extends north from SW06 to SW11.
SW07 9/1/1998 1130|Sample collected from Indian Ridge Pond near pole #19.
SWO8 9/1/1998  1135)Sample collected from Indian Ridge Pond near pole #22.
SW09 9/1/1998 1140|Sample collected from Indian Ridge Pond near pole #25.
SW10 9/1/1998 1145|Sample collected from Indian Ridge Pond near pole #28.
SW11 9/1/1998 1445 Sample collected from Indian Ridge Pond near pole #31, collected after sediment sample.
SWi2 9/2/1998 837|Sample collected from LHL#1 pond, sample collected 2 inches below water surface.
SWi3 9/2/1998 855|Sampie collected from LHL#1 pond, sample collected 2 inches below water surface.
SWi4 9/2/1998 905{Sample collected from LHL#1 pond, sample collected 2 inches below water surface.
SW15 9/2/1998 1020{Sample collected from LHL#2 pond, sample collected 2 inches below water surface.
SW16 9/2/1998 1040|Sample collected from LHL#2 pond, sample collected 2 inches below water surface.
SW17 9/2/1998 1050|Sample collected from LHL#2 pond, sample collected 2 inches below water surface.
SW18 9/2/1998 142071Sample collected from southeast corner of southeast pond, sample collected 2 inches below water surface and is brown w1th a sheen.
SW19 9/2/1998 1440|Sample collected from northeast corner of southeast pond, sample collected 2 inches below water surface and is brown with a sheen.
SW20 9/2/1998 1615

Sample collected from pond near 122nd St. and Torrence Ave., sample collected 2 inches below water surface and contains algae.

Source:  Ecology & Environment, Inc. Site logbook.




Table E-10

SURFACE WATER ANALYTICAL RESULTS

LAKE CALUMET CLUSTER SITE
CHICAGO, ILLINOIS
SEPTEMBER 1-2 1998
Sample Designation
Parameter SWO01L_| SW02 | SW03 | SW04 [ SW05 | SW06 | SwW07 | SWo8 [ Swo9 | swi0 | Swil | DWIi1 | SWi2 | DWI2 | SWI3 | Swi4 | SW15 | Swi6 | SW17 | SWi18 | SW19 | sw2o
tals (ug/L)

Aluminum 44U 444U 140 102]] 44.4U| 444U] 444U 7287 217J] 5133 6121 1227 157)] 182.1 2497 2317 334] 279 189 ] 181J 1203  73,600]|
Antimony 43] 37Ul 37U 37U 37U 4.1 3.7U0 52| 37U 3.7U 37U 37U 10U 10U 10U 10U 10U 10U 10U 10U 10U 32.8]
Arsenic 6.3 49U 49U 84/ 49U 53] 49U 49Ul 49U 5 49U 49U 6U 6U 6U 6U 6U 6U 6U 17.2 16.2 98.5|
Barium 89.8 91.2 99.9 97.7 98.6 98.5 106 117 123 122 94.1 104 60.3 58.3 53.8 56.9 70.4 82.4 73.5 144 153 2,0501|
Beryllium 04Ul 04U 04U} 04Ul 04U 04U 04Ul 04Ul 04U 04U 04U] 04Ul o0.aUy oaulf o0.aw| oausf o1uifl oaui o1vuU] o.1ui]l o1uy 4.6 Jif
Cadmium 04U] 04U .04U]. 04U] 04U 04U 04U 04U 04Ul 04U 04Ul 04Ul 0.7U 1.1 09] 07Ul 0.7U 1 0.7U 07U 07U 27.4)|
Calcium 69,700] 69,500 69,900] 75,000] 78,000] 76,100] 78,800 81,600] 78,200] 84,700 83,200] 91,900| 44,200 42,200  40,800{ 44,800] 72,800 85,600] 76,300] 34,700] 36,5001 167,000}
Chromium 12U 12U 1.2U0 1.2U 1.20] 12U 1.2U0 1.2U 1.2U 1.2U 1.2U 1.3] 12U 12U 12U 12U 1.2 12U 1.3 71.9 73.5 473
Cobalt 22Ul 22U] 22U 220 22U 220U 22U] 22U 22U 22U 22U 22U 23U 23Ul 23u] 23Ul 23Ul 23U 23U 17 17.1 45.8)|
Copper 37U 37U 3.7U] 3.7U] 3.7U 3.7U00 37U 37Ul 37Ul 37U 37U 37U 370 37Ul 37U 3.7u] 3.7u] 37U 37U 3.9 4.3] 952)|
Iron 467 398 849 807 1,120 773 642 795 1,350 1,020 957 1,270 132.] 112) 108 J 1277 2327 146J] 84.5] 548 537 194,000}
Lead 1.9U 1.9U 2.70 19U 1.9U 19U 1.9U 1.9U 1.9U 19U 19U 1.9U 1.9U 19U 1.9U 1.9U 19U 1.9U 1.9U 3.7 2.6] 4,940
| Magnesium 52,8001 52,500] 51,600] 55,300] 55,500] 53,200] 54,700 54,400] 51,300] 47,400] 43,200 47,200] 50,900] 48,500 47,200 51,800{ 44,900] 52,800] 47,000] 55,500 58,600] 58,800]|
Manganese 573 588 683 521 480 502 494 586 652 900 698 793 55.1 52.5 49.8 53.5 31.9 38.7 40.6 139] 145 5,070}
Mercury NA NA NA NA| NA NA NA NA NA NA NA NA| 01U o01uU] o.aU] o1ul o.1uUl o01uUf 01U 0.1U] 0.1U 0.8)|
Nickel 3.5 3.2 3.2 3.5 3.9 3.8 3.9 31U 371 3.1U 31U 31U 4.00 5 43 5.2 11.1 13.4 9.6 69.7 75.6 239
_Potassium 30,600, 30,400] 30,900] 33,600] 34,900 33,400] 34,200] 33,700] 31,200] 26,900] 24,000 25,900] 16,800] 17,000] 16,200] 17.600 26,600  31,800f 28,000] 412,000] 44,200 20,300}
Selenium 3.8U] 38U 38U] 38U 38U 3.8U] 3.8U] 38U 38U 477 3.8U] 3.8U 38U 3.8U] 38U 38Ul 3.8U 3.8U 38U 3.8U] 3.8U] 15.90|
Silver 1.5U0 1.5U 1.5U 1.5U 1.5U 1.5U 1.5U 1.5U 1.5U 15U 1.5U 15U 23Ul 23ul 23U] 23Ul 23Ul 23U 23U 2.9) 23U 3.2 01
Sodium 121,000] 130,000] 129,000f 131,000 136,000( 126,000] 129,000/ 131,000] 116,000] 99,400] 90,900] 98,800 38,700] 37,200] 35,900] 40,200 11,900] 144,000] 121,000] 189,000 182,000] 67,600]
Thallium 63U] 63U 63U 63U 63U 63U 63U 63U 63U 63U 63U 63U 65U 65U 65U 65U 65U 65U 65U 65U 6.5U] 6.5Ul
Vanadium 3.5U] 35U 3.5Uf 3.5U 35Ul 35U 35U 35Ul 35U 35U 3.5U] 35U 24U 24U 24U 24U 24U 24Ul 24U 19.5J] 21.4) 291|
Zinc - 5.00 17.2 19.4 9.4 2.4 13.5 6 12.4 8.9 5.3 13.4 20.3 12.8] 9] 7.2 9.6] 6.4] 5.1 3.8 27.3 31.5 8,960l
Volatile Organic Compounds (ug/L) It
1,1,1,2-Tetrachloroethane 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10 UJf
1,1,1-Trichloroethane 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10 UJ|
1,1,2-Trichloroethane 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10 U]
1,1-Dichloroethane 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10 U}l
1,1-Dichloroethene 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10 U, 10U 10U 10U 10 U, 10U 10U 10U 10U 10U 10 U}f
1,2-Dichloroethane 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10 UJ|
1,2-Dichloroethene, total 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10 UJ|
1,2-Dichloropropane 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10 U}|
2-Butanone 10U 10U 10U 10U 10 U. 10U 10U 10U 2] 10U 10U 10U 10U 10Ul "7 10U] 10U 10U 10U 10U 10U 10U 2
2-Hexanone 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U]. - 10U 1QU[ 10U 10 U] 10U 10U 10U 10 U]l
4-Methyl-2-pentanone 10U 10U 10U 10U 10U 10.U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10 UJ|
Acetone 10 U 10U 10U 10U 10U 10U 10U 7] 14 37 10U 10U 127 12) 9J] " 12] 5] 7 221) 4] 107 10 UJ 12
Benzene 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U[. 10U 10U 10yl  10U{" 10U 10U 10U 10U 10 U]
Bromodichloromethane 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U} 10U[° 10U 10U 10U 10U 10 UJf
Bromoform 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10 U]|
Bromomethane 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U ‘10U 10U 10U 10U 10U 10 U]
Carbon disulfide 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10 U]}
Carbon tetrachloride 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10 UJ|
Chlorobenzene 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U] - 10U 10U 10U 10U 10 U]|
Chloroethane 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10 UJ|
Chloroform 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10 U] 10U 10U 10U 10U 10 UJf




Table E-10

SURFACE WATER ANALYTICAL RESULTS
LAKE CALUMET CLUSTER SITE
CHICAGO, ILLINOIS

SEPTEMBER 1-2 1998

Sample Designation

Parameter SWo1 SW02 SW03 SW04 SWO05 SWo06 SWo7 SW08 SW09 SW10 SWi11 DWI11 SWi12 DW12 SW13 SWi4 SW15 SW16 SW17 SW18 SW19 SW20 |
Chloromethane 10U 10U 10U 10 U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10 U'I
cis-1,3-Dichloropropene 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10 Ul
Dibromochloromethane 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10 Ul
Ethylbenzene 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U] "~ 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10 Ij"
Methylene chloride - 10U 6] 2] 1] 10U 10U 3]) 1] 3) 2] 2] 3J 5] 5] 2J 3J 10U 2] 1J 10U 10U IOTJ“
Styrene 10U]" 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10 U" ’
Tetrachloroethene 10U 10U 10Ul , 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10 UJ|
Toluene 10U 10U 2] 1] 10U 2] 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 4] 10U 10U 10 Ul
trans-1,3-Dichloropropene 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10 U“
Trichloroethene 10U 10U 10U 10U 10 U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10 UJ|
Vinyl chloride 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10 Ul
Xylenes 10U 10U 2] 1] 10U 1] 10U 10U 10U 10 U 10U 10U 10 U 10U 10U 10U 10U 10 U] 10U 10U 10U 10 Ul

[Semivolatile Organic Compounds (ug/L) I

1,2,4-Trichlorobenzene Il 10U 10U 10U 10U 10U 10U, 10U 10U 10U 10U 10U 10U 10UJ 10U 10U 10U 10U 10U 10U 10U 10U 10 U]l
1,2-Dichlorobenzene 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10UJ 10U 10U 10U 10 U 10U 10U 10U 10U 10 UJ|
1,3-Dichlorobenzene 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10 U 10U 10U 10U 10U 10U 10U 10U 10U 10 lﬂl
1,4-Dichlorobenzene 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10UJ 10U 10U 10U 10U 10U 10U 10U 10U 10 U“
2,4,5-Trichlorophenol 25U 25U 25U 25U 25U 25U 25U 25U 250 25U 25U 250 25U 25U 25U 25U 25U 25U 25U 25U 25U 25 U
2,4,6-Trichlorophenol 10U 10U 10U 10U 10U 10U 10 U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10 U“
2,2'-oxybis-(1-Chloropropane) 10U 10U 10U 10 U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10 U"
2,4-Dichlorophenol 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10 Ul
2,4-Dimethylphenol 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10 lﬂl
2,4-Dinitrophenol 25U 25U 25U 250 250 25U 250 25U 250 25U 25U 25U 25UJ) 25U 250 25U 25U 25U 25U 25U) 25U 25 UKl
2,4-Dinitrotoluene 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10UJ 10U 10U 10U 10U 10U 10U 10U 10U 10 Ul
2,6-Dinitrotoluene 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10 UJ|
2-Chloronaphthalene 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10 Ul
2-Chlorophenol 10U 100 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10UJ 10U 10U 10U 10U 10U 10U 10U 10U 10 U]
2-Methylnaphthalene 10U 10U 10U 10U 10U 10U, 10U 10U 10 U}, 10U 10U 10U 10U 10U 10 U| 10U 10U 10U 10U 10U 10U 10 UJ|
2-Methylphenol 10U 10U 10U 10U 10U 10 U| 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U IOTJII
2-Nitroaniline 25U 250 25U 25U 25U 25U 25U 25U 25U 25U 25U 25U 25U 25U 25U 25U 25U 25U 25U 25U 25U 25U"
2-Nitrophenol 10U 10U 10 U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10 Ul
3,3'-Dichlorobenzidine 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10 U 10UJ 10U 10U 10U 10U 10U 10U 10UJ 10UJ 10 Uj"
3-Nitroaniline 250 250 25U 25U 25U 25U 25U 25U 25U 250 25U 25U 25U 25U 25U 25U 25U 25U 25U 25U 25U 25U||
4,6-Dinitro-2-methylphenol 25U 25U 25U 25U 25U 25U 25U 25U 25U 250 25U 250 25U 25U 250 25U 25U 25U 25U 25U 250 25 ﬁ"
4-Bromophenyl-phenylether 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10 ﬁ"
4-Chloro-3-methylphenol 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10UJ 10U 10U 10U 10U 10U 10U 10U 10U 10 ﬁ“
4-Chloroaniline 10U 10U 10U 10U 10 U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U IOTJII
4-Chlorophenyl-phenylether 10U 10U 10 U] 10U 10U 10U 10U 10U 10U 10U 10U 10U 10UJ 10 U] 10U 10U 10U 10U 10U 10U) 10UJ 10 Iﬁ"
4-Methylphenol 10U 100 10U 10U 10U 10U 10U 10U 10U 10U 10U, 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10 UJ|
4-Nitroaniline 25U 25U 25U 250 25U 25U 25U 25U 25U 25U 25U 25U 25U 25U 25U 25U 25U 25U 25U 25U 25U 25 U]I
4-Nitrophenol 250 25U 25U 25U 25U 25U 25U 25U 25U 250 25U 25U 25U 25U 250 25U 25U 250 25U 25U 25U 25 U"
Acenaphthene 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10UJ 10U 10U 10U 10U 10U 10 U 10U 10U 10 ﬁ“
Acenaphthylene 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 100 10U 10U 10U 10 U"
Anthracene 10U 10U 10U 10U 10U 10 U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10 U"
Benzo[a]anthracene 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 100 10U 10U 10U 10U 10 U"
Benzo[a]pyrene 10U 10U 10 U 10U 10U 10U 10 U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10 U“
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SURFACE WATER ANALYTICAL RESULTS
LAKE CALUMET CLUSTER SITE
CHICAGO, ILLINOIS

SEPTEMBER 1-2 1998

Sample Designation
Parameter SWO01_| SW02 | SW03 | SW04 | SW05S | SW06 | SW07 | SW08 | SWO09 | SWI0 | SWil | DWi1 | SWiz | DWiz | SWi3 | SWid SWi15 | SWi16 | SW17 | SWi18 | SwW19 | Sw20
Benzo[b]fluoranthene 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10 Uf|
Benzolg,h,ilperylene 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10 UJf
Benzo[k]fluoranthene 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10 U}|
Bis(2-chloroethoxy)methane 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10 Ul
Bis(2-chloroethyl)ether 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10 Ul
Bis(2-ethylhexyl)phthalate 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 1(%'
Butylbenzylphthalate 10U 10U] ,.10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10
Carbazole 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10 Ul
Chrysene 10U 10U 10U 10U 10 U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10 Ul
Di-n-butylphthalate 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 1J 10U 10 UJf
Di-n-octylphthalate 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10 UJf
Dibenz[a,h]anthracene 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10 U]l
Dibenzofuran 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U
Diethylphthalate 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10 U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10 U}
Dimethylphthalate 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10 UJl
Fluoranthene 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10 U]l
Fluorene 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10 UJ|
Hexachlorobenzene 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10 UJ|
Hexachlorobutadiene 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10 UJ 10U 10 UJJf
Hexachlorocyclopentadiene 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10 Ul
Hexachloroethane 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10 Ul
Indenof1,2,3-cd]pyrene 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10 U)|
Isophorone 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10 Ul
Naphthalene 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10 Ul
N-Nitroso-di-n-propylamine 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10w 10U 10U 10U 10U 10U 10U 10U 10U 10 U||
N-Nitrosodiphenylamine 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10 U)|
Nitrobenzene 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 1003 10U 10U 10U 10U 10U 10U 10 UJ 10 UJ 10 UJJ|
Pentachlorophenol 25U 25U 25U 25U 25U 25U 25U 25U 25U 25U 25U 25u] 25wl 2s5ul] 25wyl 25wl 25w 25ui 25U 25U 25U 25U
Phenanthrene 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10 UJ|
Phenol 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 5] 10U 10 UJf
Pyrene 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10 UJ|
olychlorinated Biphenyls (1g/L) I
Aroclor 1016 T 975U] 098U 0.98U] 0.98U] 0.98U] 0.98U] 0.98U[ 0.98U] 0.98U] 9.75U] 098U] 0.98U] 0.98UJ] 0.98UJ] 0.98UJ 098 Ui 09807 0.98UJ| 0.98UJ[ 0.98UJ] 0.98UI] 0.98 UJ||
Aroclor 1221 1975U] 198U] 198U| 198Uf 198U] 1.98U] 1.98U| 1.98U] 1.98U| 19.75U] 1.98U| 1.98U| 1.98UJ| 1.98UJ| 1.98UJ| 1.98UJ| 1.98UJ[ 1.98UJ 1.98 UJ| 1.98UJ] 1.98U1] 1.98UJ|
Aroclor 1232 975U] 098U 0.98U] 0.98U] 0.98U] 0.98U] 0.98U] 0.98U| 0.98U] 9.75U] 0.98U| 0.98U] 0.98UJ 0.98UJ] 0.98UJ| 0.98UJ| 098 Uil 098 UJ| 0.98UJ] 0.98UJ[ 0.98UI] 0.98 Ul
Aroclor 1242 975U] 098U 0.98U] 0.98U] 098U 0.98U] 0.98U[ 098U| 0.98U| 9.75U| 0.98U| 0.98U] 0.980J] 0.98UJ] 098Ul 0.98UJ 098 Uil 098 ulf o.98uJ| 0.98UJ[ 0.98 U] 0.98 Ul
Aroclor 1248 975Ul 098U 0.98U] 098U 0.98U] 0.98U] 0.98U] 098U| 0.98U] 9.75U] 0.98U| 0.98 U] 0.98UJ| 0.98UJ] 0.98UJ| 098 UJ| 098 UI[ 098U 0.98UJ| 0.98UJ 0.98 UJ| 0.98 UJfl
Aroclor 1254 975Ul 098U 098U 0.98U] 0.98U] 0.98U] 0.98U] 098U] 0.98U| 9.75U] 0.98U| 0.980U] 0.98UJ 0.98UJ] 098UJ| 0.98UJ| 09807 0.98UJ| 0.98UJ| 0.98 US| 0.98 U] 0.98 UJjf
Aroclor 1260 92.75U] 098U 098U 098U 0.98U] 0.98U] 0.98U] 0.98U] 0.98U] 9.75U] 0.98U] 0.980U] 0.98UJ| 0.98UJ| 0.98UJ| 098 UJ| 098 UJ| 0.98UJ 0.98 UJ| 0.98UJ| 0.98UI[ 0.98 Ul
esticides (ug/L) |
4,4'-DDD 098Ul 01Ul 01Ul 01Ul 01U 01U 01U 01U] 0.10] 0.013] 010] 010 010 010 o01ull 01Ul oiuil o1 Ul oauy  0.03)] o.1ui]  0.287)f
4,4'-DDE 098U] 01Ul 01U} 01Ul 01U 01U 01U 01U[ 010U] 098U] 01U 010 0101 010l 01Ul 01Ul o1 01U o0.1Uif 0.004J o0.013] o.117
4,4'-DDT 098U] 01Ul 01U} 01U[ 01U 01U 01U 01U] 01U] 098U] 0.1U] 010 0.1U0) 010 01Ul 01Ul 01Ul 01U 0.1UJ] 0.0023] 0.0043] 0.07]ff
Aldrin 0501 005U} 005U] 0.05U] 0.05U] 0.05U] 0.05U] 0.050] 0.050] 050] 0050] 005U 0.050)] 0.050I] 00503 0.05UJ 0050 005 UJ| 0.05uJ] 0.05U3] 0.05U1] 0.05 UJJf
alpha-BHC 05U] 005U] 0.05U] 0.05U] 005U 0.05U] 0.05U] 0.05U0] 0.05U] 0.5U] 0.050] 005U 0.050] 0.050]] 0.05UJ 0.05UJ 00505 00507 0.05U3f 0.05UJ| 0.05U1] 0.05UJj|
alpha-Chlordane 05U] 005U] 005U] 0.05U] 005U] 0.05U] 0.05U] 0.050] 0.050] 050] 0050] 005U 0.050]] 0.050I] 00501 0.05U 0.0047 00507 0.05UJ] 0.05UJ| 0.05UJ[ 0.05UJ||




N ) ~ Table E-10
SURFACE WATER ANALYTICAL RESULTS
LAKE CALUMET CLUSTER SITE
CHICAGO, ILLINOIS
SEPTEMBER 1-2 1998
Sample Designation
Parameter SWo1 SW02 | Swo3 SWo4 SWo5 SW06 SwWo7 SWo8 SWo09 SW10 SwWii | DW11 SWi2 | DWI12 | Swi3 SWi4 SWis SWi6 | Sw17 SWi18 | Swi19
beta-BHC 05U} 0.05U] 0.05Uf 0.05U] 0.05U] 0.050] 0.05U] 005U 005U 0.5U] 0.05U[ 0.05U] 0.05U)] 0.05U1] 0.05U3] 0.0503] 0.05U1] 0.05U1] 0.05UJ] 0.05UJ] 0.05UJ
delta-BHC 0.5U] 0.05U] 0.0039] 001J] 005U 0.05U] 0.05U] 0.05U]0.0043JP 05U] 0.05U] 0.05U] 0.05U)f 0.05UJ] 0.05UJ] 0.05U)] 0.05U3] 0.05UJ] 0.05UJ 0.05UJ 0.05J
Dieldrin 0.98 U 0.1U 0.1U 0.1U 0.1U 0.1U 0.1U 0.1U 0.1U] 0.98U 0.1U 01U] o.aul 01U 01Uy 01U 0.1U) 01U 0.1U) 0.004) 0.003] .
Endosulfan I 05U] 005U} 005U} 005U] 005UF 005U 0.05U] 005U 005U 05U] 005U} 0.05Uf 0.05UJf 0.05U3] 0.05UJ] 0.05U3 0.05U3] 0.05UJ] 0.05UJ 0.01J] 0.05UJ] 0.05 UJjf
Endosulfan II 098U} 01Uj 01Ul 01Ul 01Ul 01U 01U 01U 01U] 098U] 0.1U] 01U o01U0J 010J] 0103 01U) 0.10) o010 0101 0.103] 0103 0.10
Endosulfan sulfate 0.98 U 0.1U 0.1U 0.1U 0.1U 0.1U 0.1U 0.1U 0.1U} 0.98U 0.1U 0.1U] o0.auU)] o0.1U) o.1uU) o.auUy oauy o1uy 01U 0.03J 0.03J] 0.1U.
Endrin 0.98 U 01U} .,Q1U}j. 0.1U 0.1U 0.1U 0.1U 0.1U 0.1U} 0.98U 0.1U 01U} o0.auU)] o.1uUj o0.aUy 0002J)] o0.1U o0.aUN 0.1U) 0.02J 0.02J 0.01
Endrin aldehyde 0.98 U 0.1U 0.1U 0.1U 0.1U 0.1U 0.1U 0.1U 0.1U} 0.98U 0.1U 01U] o0.auU)} o010y o.auUy 01U oauyl oa1uy 01U 0.03J] 0.1UJ)} 0.1U.
Endrin ketone 0.98 U 0.1U 0.1U 0.1U 0.1U 0.1U 0.1U 0.1U 0.1U} 0.98U 0.1U 01U] o.uUj] o01U5} o01w] o01U) 0.1UH 01U 01U 0.1UJ o0.1UJ) 0.1U
| _gamma-BHC (Lindane) 05Ul 0.05U] 0.05U] 0.05U] 0.05U] 0.05U] 0.0038)] 0.05U] 0.05U0 05U} 0.05U] 0.05U] 0.05U3f 0.05UJ 0.05U3] 0.05U3 0.05U3] 0.05UJ 0.05UJ] 0.05UJ] 0.05U)] 0.05U.
| gamma-Chlordane 05U] 005U} 0.05U] 005U 005U] 0.05U] 005U 0.05U] 005U 05U} 0.05U] 0.05Uf 0.05u3] 0.05UJ 0.05UJ] 0.05U3} 0.05UJ] 0.05U 0.05U3 0.05UJ] 0.05U)] 0.05U.
Heptachlor 05U] 005U] 0.05U] 0.05U] 0.05U] 0.05U] 005U 0.05U] 005U 05Ul 005Uf 0.05U] 0.05U1] 0.05U3 0.05U)] 0.05U) 0.05U3] 0.05UJ 0.05UJ 0.01J 0.02Jj 0.05U.
Heptachlor epoxide 05U] 0.05U] 0.05U] 0.05U] 0.05U] 0.05U] 0.05U0] 0.05U] 005U 05U} 0.05U] 0.05U] 0.05uU1] 0.05UJ] 0.05UJ 0.05U) 0.05UJf 0.05U)] 0.05UJ] 0.05UJ 0.05U1 0.05U.
Methoxychlor 5U 0.5U 0.5U 05U 0.5U 0.5U 0.5U 0.5U 0.5U 5U 0.5U 05U} osu)j os5uU] 05U 05U3 05U 05Ul 0.5U) 0.02)] o05UJ) 0.5 U:]l
{L_Toxaphene 50U 5U 5U 5U 5U 5U 5U S5U 5U 30 U 5U 5U 50U s5uUJ 5UJ 5U) Sg 5'UJ__ sul 5UJ 5uj S U.
Key:
ug/L = Micrograms per liter.
NA = Not analyzed.
U = The analyte was analyzed for, but was not detected above the reported sample quantitation limit.
J = The analyte was positively identified; the associated numerical value is an approximate concentration of the analyte in the sample.
uJ = The analyte was not detected above the reported sample quantitation limit. However, the reported quantitation limit is approximate and may or may not represent the action limit of
quantitation necessary to accurately and precisely measure the analyte in the sample.
JP = The analyte was positively identified, but the pesticide/Arocolor target analyte had a difference greater than 25% for the detected concentrations between the two gas chromatigraph columns.

Note:  Sample designations beginning with DW are duplicate samples.

Analytical Data Source:
Inorganics:
Organics:

The lower of the two results is reported.

Contract Laboratory Program, Incheape Testing Service and Environmental Laboratory, Colchester, Vermont.
Contract Laboratory Program, CompuChem Environmental Corporation, Cary, North Carolina.



Table E-12

GROUNDWATER FIELD DATA
LAKE CALUMET CLUSTER SITE
CHICAGO, ILLINOIS

SEPTEMBER 1, 1998

Sample Depth -

Sample Designation| Sample Time (ft bgs) Comments
GW1 1030 8-12|Sample collected using Geoprobe(m, sample colleced near flags # 60 and 66.
GW2 1200 8-10[Sample collected using Geoprobe'™, sample colleced near flag # 134..
GW3 NR 6-8|Sample collected using Geoprobe'™, sample collected near flag # 17.
Key:

ft bgs = Feet below ground surface.

NR = Not reported.

Source:  Ecology & Environment, Inc. Site logbook.



Table E-13
GROUNDWATER ANALYTICAL RESULTS
LAKE CALUMET CLUSTER SITE
CHICAGO, ILLINOIS
SEPTEMBER 1, 1998
Sample Designation
Parameter GW1 | GwW2 | GW3
Metals (ug/L)
Aluminum 2857 3,250 532 ]
Antimony 370 6.6 10U
Arsenic 490 16.4 60U
Barium 401 675 352
Beryllium 040U 04U 0.1U]
Cadmium 0417 04U 07U
Calcium 518,0001 169,000 132,000
Chromium 3] 70.5 7.8
Cobalt 220 13,5 2.30U
Copper 370 168 8.2
Iron 16,400 35,400 2,230
Lead 2 251 19.6)
Magnesium 232,000] 136,000]  87,500]|
Manganese 511 1,410 241]
Mercury NA NA 0.1 Ulf
Nickel 25.2 110 10)f
Potassium 78,400] 378,000]  64,800|]
Selenium 3.8U0] 38U 3.8U
Silver 15Ul 1501 230U
Sodium " 364,000] 1,460,000] 255,000]|
Thallium 630 63U} 65U
Vanadium 35U 2.6 2.4y
Zinc 19.4 341 41.8]
Volatile Organic Compounds(ug/L) I
1,1,1,2-Tetrachloroethane 10U 10U 10 UJl
1,1,1-Trichloroethane 10U 10U 10 U]
1,1,2-Trichloroethane 10U 10U 10
1,1-Dichloroethane 10U 100U 2]
1,1-Dichloroethene 10U 10U 10U
1,2-Dichloroethane 10U 100 10U
1,2-Dichloroethene, total 10U 10U 10 U
1,2-Dichloropropane 10U 10U 10 U
2-Butanone 10U 10U 10 U
2-Hexanone 10U 100 10 U
4-Methyl-2-pentanone 10U 10U 10 U
Acetone 10U 10U 10 U]
Benzene 6] 817 6]
Bromodichloromethane 10U 10U 10U
Bromoform 10U 10U 10U
Bromomethane 10U 10U 10 U]
Carbon disulfide 10U 10U 10 U
Carbon tetrachloride 10U 10U 10 U]
Chlorobenzene 10U 10U 1]
Chloroethane 10U 10U 16




Table E-13

GROUNDWATER ANALYTICAL RESULTS
LAKE CALUMET CLUSTER SITE
CHICAGO, ILLINOIS
SEPTEMBER 1, 1998

Sample Designation

Parameter GW1 GW2 GW3
Chloroform 10U 10U 10 U]
Chloromethane 10U 10U 10 Ul
cis-1,3-Dichloropropene 10U 10U 10 Ui
Dibromochloromethane 10U 10U 10
Ethylbenzene 7) 10U 10 Ui
Methylene chloride 2] 1J 2]
Styrene 10U 10U 10 Uff
Tetrachloroethene 10U 100U 10U
Toluene 517 1] 10 U]
trans-1,3-Dichloropropene 10U 10U 10
Trichloroethene 10U 10U 10
Vinyl chloride 10U 10U 10U
Xylenes 35 10U 10 Ui

Semivolatile Organic Compounds (pg/L)

1,2,4-Trichlorobenzene 10U 10U 10U
1,2-Dichlorobenzene 10U 10U 10U
1,3-Dichlorobenzene 10U 10U 10 U]
1,4-Dichlorobenzene .~ 10U 10U 10 U]|
2,4,5-Trichlorophenol 25U 25U 25 U]
2,4,6-Trichlorophenol 10U 10U 10 U]
2,2'-oxybis-(1-Chloropropane) 10U 10U 10 U]
2,4-Dichlorophenol 10U 10U 10 U]
2,4-Dimethylphenol 10U 10U 10U
2,4-Dinitrophenol 25U 25U 25
2,4-Dinitrotoluene 10U 10U 10 U||
2,6-Dinitrotoluene 10U 10U 10 U]
2-Chloronaphthalene 10U 10U 10 U]
2-Chlorophenol 10U 10U 10 U]
2-Methylnaphthalene 10U 10U 10U
2-Methylphenol 10U 10U 10 U}
2-Nitroaniline 250 25U 25 U
2-Nitrophenol 10U 10U 10 U]
3,3'-Dichlorobenzidine 10U 10U 10 U]
3-Nitroaniline 25U 25U 25 U]
4,6-Dinitro-2-methylphenol 25U 25U 25 U]
4-Bromophenyl-phenylether 10U 10U 10 U
4-Chloro-3-methylphenol 10U 10U 10U
4-Chloroaniline 10U 10U 10U
4-Chlorophenyl-phenylether 10U 10U 10 Ul
4-Methylphenol 10U 10U 10 U]
4-Nitroaniline 25U 25U 25U
4-Nitrophenol 25U 250 25 U
Acenaphthene 10U 10U 10U
Acenaphthylene 10U 10U 10U
Anthracene 10U 10U 10U




Table E-13
GROUNDWATER ANALYTICAL RESULTS
LAKE CALUMET CLUSTER SITE
CHICAGO, ILLINOIS
SEPTEMBER 1, 1998
Sample Designation
Parameter GW1 GW2 GW3
Benzo[a]anthracene 10U 10U 10 U
Benzo[alpyrene 10U 10U 10 U]
Benzo[b]fluoranthene 10U 10U 10 U]
Benzo[g,h,i]perylene 10U 10U 10U
Benzo[k]fluoranthene 10U 10U 10 U]
Bis(2-chloroethoxy)methane 10U 100 10U
Bis(2-chloroethyl)ether 10U 100 10U
Bis(2-ethylhexyl)phthalate 10U 10U 10U
Butyibenzylphthalate 10U 10U 10 U
Carbazole 10U 10U 10U
Chrysene 10U 10U 10U
Di-n-butylphthalate 10U 10U 10U
Di-n-octylphthalate 10U 10U 10 U
Dibenz[a,h]anthracene 10U 10U 10 U
Dibenzofuran 10U 10U 10U
Diethylphthalate 1] 10U 10 U"
Dimethylphthalate 10U 10 U 10 UJf
Fluoranthene 10U 10U 10 U
Fluorene 10U 10U 10 U
Hexachlorobenzene 10U 10U 10 U]
Hexachlorobutadiene 10U 100U 10U
Hexachlorocyclopentadiene 10U 10U 10 U
Hexachloroethane 10U 10U 10 U]
Indeno(1,2,3-cd]pyrene 10U 10U 10 U]
Isophorone 10U 10U 10U
Naphthalene 27 10U 10U
N-Nitroso-di-n-propylamine 10U 10U 10U
N-Nitrosodiphenylamine 10U 10U 10 U]
Nitrobenzene 10U 10U 10U
Pentachlorophenol 25U 25U 25U
Phenanthrene 10U 10U 10 Ui
Phenol 10U 10U 10U
Pyrene : 10U 10U 10 U
Polychlorinated Biphenyls (ug/L)
Aroclor 1016 0.98U| 098U| 098U
Aroclor 1221 1.98U 1.98 U] 1.98U
Aroclor 1232 0.98U[ 098U] 0.98Y
Aroclor 1242 0.98 U 0.98U| 098U
Aroclor 1248 0.98U| 098U} 098U
Aroclor 1254 0.98U| 0.98U| 098U
Aroclor 1260 0.98U| 098U} 098U
Pesticides (ng/L)
4,4'-DDD 0.1U 0.1U 0.11
4,4'-DDE 0.1U 01U 0.1 U]
4,4'-DDT 0.10 0.1U0 0.1U




Table E-13
GROUNDWATER ANALYTICAL RESULTS
LAKE CALUMET CLUSTER SITE
CHICAGO, ILLINOIS
SEPTEMBER 1, 1998
Sample Designation
Parameter GW1 GwW2 GW3
Aldrin 005U 0.05U] 0.05U
alpha-BHC 0.05U[ 0.05U] 0.05U
alpha-Chlordane 005U 0.05U] 0057
beta-BHC 0.05Uf 005U 005U
delta-BHC 005U 005U 0.05U
Dieldrin 0.1U 01U 0.1U
Endosulfan 1 005U 005U 0057
Endosulfan 11 0.1U 0.1U 0.1U
Endosulfan sulfate 01U 0.1U 0.1 U
Endrin 0.1U 0.1U 0.1U
Endrin aldehyde 01U 0.017 0.1U
Endrin ketone 01U 0.1U 0.1U
gamma-BHC (Lindane) 0.05U[ 005U] 0.05U
gamma-Chlordane 005U 005U 005U
Heptachlor 0.05U] 005U] 0.05U
Heptachlor epoxide 0.05 U] 0.0026 U] 0.05U
Methoxychlor 05U 05U 0.5U
Toxaphene 5U 50 5U
Key:
pg/L = Micrograms per liter.
NA = Not analyzed.
U = The analyte was analyzed for, but was Not detected above The reported sample quantitation limit.
J = The analyte was positively identified; the associated numerical value is an approximate concentration of the
analyte in the sample. :
oy = The analyte was Not detected above The reported sample quantitation limit. However, The reported
quantitation limit is approximate and may or may not represent the action limit of quantitation necessary
to accurately and precisely measure the analyte in the sample.
Analytical Data Sources:

Inorganics: Contract Laboratory Program, Incheape Testing Service and Environmental Laboratory,
Colchester, Vermont.
Organics: Contract Laboratory Program, CompuChem Environmental Corporation, Cary, North Carolina.



Table F-8
SEDIMENT SAMPLES 2SED1 THROUGH 2SED7 ANALYTICAL RESULTS
LAKE CALUMET CLUSTER SITE
CHICAGO, ILLINOIS
JUNE 2, 1999
Sample Location
Parameter 2SED1 | 2SED2 2SED3 2SED4 | 2SEDS | 2SED6 | 2SED7

Other

[Percent mojsture [ 18] 54} 68] 39| 34| 41| 20

[Metals (mg/kg)

[{Arsenic, Total 8.9 104 83 39.7 27.3 9.4 4.9
[Barium; Total 196 582 465 217 486 382 164} .
Cadmium, Total 4.4 8.9 4.4 2.1 4.7 6.6 3.6
Chromijum, Total 333 366 157 66.9 157 537 173
Lead, Total 148 725 600 216 491 288 126
Mercury, Total 0.21 0.26 0.046 U 0.17 0.86 0.028 U 0.098
Selenium, Total 1.8 1.9 2.7 0.79U 0.87U 3.7 1.2
Silver, Total 0.29B 0.72B 1B 0.53 B 0.17B 0.94B 0.41 Bj
Volatile Organic Compounds (pg/kg) |
1,1,1-Trichloroethane 6U 10U 140 8.1U 750 8.4 U 597
1,1,2,2-Tetrachloroethane 6U 10U 14U 81U 7.5U0 84U 5.9 U
1,1,2-Trichloroethane 6U 10U 14 U 8.1U 7.5U 84U 5.9 U}
1,1-Dichloroethane 6 U 10U 14U 8.1U 1.6171 84U 59U
1,1-Dichloroethene 6 U 10U 14 U 81U 7.5U 84U 59U
1,2-Dichloroethane 6U 10U 14 U 8.1U 7.5U 8.4U 5.9 U
1,2-Dichloropropane 6 U 10U 14U 81U 75U 8.4U 5.9
2-Butanone 12U 25 28U 16U 15U 577 12 Ul
2-Chloroethylvinylether 12U 210 28U 16 U 15U 17U 12 U]
2-Hexanone 12U 21U 28U 16 U 15U 170 12U
4-Methyl-2-pentanone 12U 21U 28U 16U 15U 170 12 U]
Acetone 12U 130 28U 42 26 39 7.3
Benzene 6 U 227 14U 8.1U 52 8.4U 5.9 Ul
Bromodichioromethane 6U 10U 14U 81U 75U 84U 5.9 Uff
Bromoform 6U 10U 14 U 81U 7.5U 84U 59U
Bromormethane 120 210 28U 16 U 15U 17U 12 Ul
Carbon disulfide 6U 10U 14 U 81U 7.5U0 84U 5.9 Ul
Carbon tetrachloride 6U 10U 14U 8.1U 7.5U 84U 59U
Chlorobenzene 6U 10U 14U 8.1U 7.5U 8.4U 59U
Chloroethane 12U 21U 28U 16 U i5U0 170 12 U
|Chloroform 6U 10U 14U 81U 7.5U 84U 59U

(lChloromethane 12U 21U 28U 16 U 15U 17U 12U

[lcis-1,3-Dichloropropene 6U 10U 14U 8.1U 75U 8.4 U 59U
Dibromochloromethane 6 U i0U 14 U 8.1U 75U 84U 5.9 U]
Ethylbenzene 6 U 10U 14 U 8.1U 7.5U 8.4U 5.9 U
Methylene chloride 6 U 10U 14 U 8.1U0 7.50 8.4 U 590
Styrene 6U 10U 14U 8§.1U 750 8.4U 5.9U
Tetrachloroethene 6U 10U 14U 8.1U 7.5U 8.4 U 59U
Toluene 6U 10U 14U 81U 75U 1.9] 5.9 U
trans-1,2-Dichloroethene 6 U 10U 14U 8.1U 7.5U 84U 59U
trans-1,3-Dichloropropene 6 U 10U 14 U 81U 7.5U0 84U 59U
Trichloroethene 6 U 10U 14U 81U 7.5U 8.4U 5.9 U]
Vinyl acetate 12U 210 28U 16 U 15U 17U 12U
Vinyl chloride 120 21U 28U 16 U 15U 17U 12 U
Xylenes, total 6U 10U 14 U 8.1U 2.11 8.4U 59U
Semivolatile Organic Compounds (pg/kg)
1,2,4-Trichlorobenzene 390 U 710U 1,000 U 1,600 U 490 U 530 U 370 U
1,2-Dichlorobenzene 390 U 710U 1,000 U 1,600 U 490 U 530 U 370 U
1,3-Dichlorobenzene 390 U 710 U 1,000 U 1,600 U 490 U 530 U 370 Ui
1,4-Dichlorobenzene 390 U 710U 1,000 U 1,600 U 490 U 530U 370 U




Table F-8

LAKE CALUMET CLUSTER SITE

CHICAGO, ILLINOIS

SEDIMENT SAMPLES 2SED1 THROUGH 2SED7 ANALYTICAL RESULTS

| JUNE 2, 1999
Sample Location
Parameter 2SED1 2SED2 2SED3 2SEDA4 2SED5 28ED6 2SED7
2.4,5-Trichlorophenol 980 U 1,800 U —2,600 U 4,000 U 1,200 U 1,300 U 930 U
2.,4,6-Trichlorophenol 390U 710U 1,000 U 1,600 U 490 U 530U 370 U
2,4-Dichlorophenol 390 U 710 U 1,000 U 1,600 U 490 U 530 U 370 U|
2,4-Dimethylphenol 390U 710 U 1307 1,600 U 791 1,200 370 U
2,4-Dinitrophenol 980 U 1,800 U 2,600 U 4,000 U 1,200 U 1,300 U 930 U]
2.4-Dinitrotoluene 390 U 710 U 1,000 U 1,600 U 490 U 530 U 370 U
2,6-Dinitrotoluene 390 U 710 U 1,000 U 1,600 U 490 U 530 U 370 U
2-Chloronaphthalene 390U 710U 1,000 U 1,600 U 490 U 530 U 370 Ul
2-Chlorophenol 390 U 710 U 1,000 U 1,600 U 490 U 530 U 370 U
2-Methylnaphthalene 210) 380 J 2,600 1,1007 250 ) 660 831
2-Methylphenol 390U 710 U 1,000 U 1,600 U 120 ] 5201 370 U
2-Nitroaniline 980 U 1,800 U 2,600 U 4,000 U 1,200 U 1,300 U 930 U
2-Nitrophenol 390 U 710 U 1,000 U 1,600 U 490 U 530U 370 U
3,3'-Dichlorobenzidine 780 U 1,400 U 2,000 U 32000 980 U 1,100 U 740 U
3-Nitroaniline 980 U 1,800 U 2,600 U 4,000 U 1,200 U 1,300 U 930 U
4,6-Dinitro-2~-methylphenol 980 U 1,800 U 2,600 U 4,000 U 1,200 U 1,300 U 930 U
4-Bromophenyl-phenylether 390 U 710 U 1,000 U 1,600 U 490 U 530 U 370 U
4-Chloro-3-methylphenol 390 U 710U 1,000 U 1,600 U 490 U 530 U 370 U
4-Chloroaniline 390 U 710U 1,000 U 1,600 U 490 U 530 U 370 U
4-Chlorophenyl-phenylether 3900 710 U 1,000 U 1,600 U 490 U 530 U 370 U
4-Methylphenol 1207 1007 1807 1,600 U 2107J 640 811J
4-Nitroaniline 980 U 1,800 U 2,600 U 4,000 U 2207 1,300 U 930 U]
4-Nitrophenol 980 U 1,800 U 2,600 U 4,000U 1,200 U 1,300 U 930 U
Acenaphthene 390 U 710U 1207 1,600 U 741 68 J 370 U
Acenaphthylene 2807 690 1 410 J 3007 630 1,400 190 J
Anthracene 190 J 480 J 340 J 280 J 410] 540 140 J
Benzo[alanthracene 32071 560 J 790 J 6701 450§ 750 360 J
Benzo[alpyrene 420 700 J 970 J 750 J 550 1,100 440
Benzo[b]fluoranthene 460 930 1,200 1,000 800 1,300 610
Benzofg,h,ijperylene 38071 510% 5207 3807 4507 740 280 J
Benzo[k]fluoranthene 470 730 1,100 870J 790 1,400 500
Benzoic acid 210J 230J 640 J 3807 1,300 2,700 390 J
Benzyl alcohol 390 U 710U 1,000 U 1,600 U 250 J 21017 370 U
Bis(2-chloroethoxy)methane 390 U 710U 1,000 U 1,600 U 490 U 530U 370 U
Bis(2-chioroethyl)ether 390U 710U 1,000 U 1,600 U 490 U 530U 370 U
Bis(2-chloroisopropylether 390 U 710U 1,000 U 1,600 U 490 U 530U 370 U
Bis(2-ethylhexyl)phthalate 810 1,700 4,100 8,400 6,800 E 4,400 E 600
Butylbenzylphthalate 2107] 340 J 3,500 1,400 7 4,300 E 1,700 110]
Chrysene 430 820 1,100 880 J 650 930 470
Di-n-butylphthalate 120 ) 150 J 440 ] 2007 370 ] 1,200 64 J
Di-n-octylphthalate 390 U 710 U 160 J 280 ) 180 J 140 J 370 U
Dibenz[a,h]anthracene 1107 2007 2407 170 ) 1707 2507 99 J
Dibenzofuran 390U 797 110) 1,600 U 621 140 J 370 Ul
[IDiethylphthalate 390 U 7100 1,000U]  1,600U 490 U 530 U 370 U
Dimethylphthalate 390 U 710 U 1,000 U 1,600 U 490 U 530U 370 U
[Fluoranthene 960 1,900 3,100 2,200 1,600 3,200 1,100
Fluorene 350 U 95]J 2207 1,600 U 821J 130 J 370 U]
Hexachlorobenzene 390 U 710 U 1,000 U 1,600 U 490 U 530 U 370 U
Hexachlorobutadiene 390 U 710U 1,000 U 1,600 U 490 U 530 U 370 U
Hexachlorocyclopentadiene 390 U 7100 1,000 U 1,600 U 490 U 530U 370 U|
Hexachloroethane 390 U 710U 1,000 U 1,600 U 490U 530U 370 U]
Indenof1,2,3-cd]pyrene 280 J 330) 2307 240 ] 2107 3507 21017




Table F-8

LAKE CALUMET CLUSTER SITE

SEDIMENT SAMPLES 2SED1 THROUGH 2SED7 ANALYTICAL RESULTS

CHICAGO, ILLINOIS
JUNE 2, 1999
Sample Location
Parameter 2SED1 2SED2 2SED3 2SED4 2SEDS5 2SED6 2SED7
Isophorone 550 920 10,000 E 5,600 310 650 59 ]
N-Nitroso-di-n-propylamine 390 U 710 U 1,000 U 1,600 U 490 U 530U 370 U
N-Nitrosodiphenylamine 390 U 710U 1,000 U 1,600 U 490 U 530U 370 U
Naphthalene 190 J 370] 1,900 860 J 240 J 720 76 1
Nitrobenzene 390 U 710 U 1,000 U 1,600 U 490 U 530U 370 U
Pentachlorophenol 980 U 1,800 U 3307 1,80017 3,100 1,300 U 930 U]
{lPhenanthrene 370 J 750 1,200 8107 550 830 320 J]
{lPhenol 390 U 1107 8101 1,600U 140 J 610 370 U}
[lPyrene 330 J 690 J 1,500 960 J 700 860 420
[Polychlorinated Biphenyls (pg/kg)
Aroclor 1016 21U 370 530 28U 26U 29U 21 U]
Aroclor 1221 40U 72U 100U 54 U 50U 56U 41U
Aroclor 1232 21U 37U 53U 280 26U 20U 21U
Aroclor 1242 93 190 150 240 1,000 220 120
Artoclor 1248 210 370 53U 280 26U 29U 21U
Aroclor 1254 150 200 140 170 440 330 210
Aroclor 1260 70 85 71 71 180 140 88
Pesticides (ng/kg)
4,4'-DDD 16 2017 3117 16 U 47 29 26|
4,4'-DDE 3.21] 3.3J 310 16 U 11 17U 19
4,4'-DDT 12U 22U 31U 16 U 300 17U 13
Aldrin 61U 11U 16 U 8.20U 8917 85U 6.2 Ul
alpha-BHC 61U 110 16 U 82U 15U 850 6.2 U
[alpha-Chlordane 18 11 16 U 8.2] 110 28 6.2 U
beta-BHC 6.1 U 11U 16U 8.2U 15U 8.5U 6.2U
delta-BHC 6.1 U0 11U 16 U 82U 15U 8.5U 62U
Dieldrin 717 22U 31U 291] 34 19 12U
Endosulfan I 120 220 31U 16 U 30U 17U 12 Ul
Endosulfan II 12U 22U 31U 16 U HU 17U 12U
Endosulfan sulfate 12U 220 31U 16 U 30U 17U 12U
Endrin 12U 220 31U 16 U 300 17U 12 U]
Endrin aldehyde 120 220 310 16 U 300 17U 12 Ul
amma-BHC (Lindane) 61U 11U 16 U 82U 15U 8.5U 6.2 Ul
Famma-Chlordane 8.1 47 16 U 3.6J 54 3.87J 1.6
Heptachlor 6.10 11U 16 U 8.2U 15U 8.5U 62U
Heptachlor epoxide 61U 11U 16 U 82U 15U 8.5U 6.2 U
Methoxychlor 61U 110U 160 U 82U 150 U 85U 62 U
Toxaphene 300U 540 U 780 U 410U 760 U 420 U 310U
Key:
mg/kg = Milligrams per kilogram.
ng/kg = Micrograms per kilogram.
u = Not detected.
J = Estimated value.
B = Also detected in blank.
E = Value used is from diluted sample. Original value exceeded calibration range.

Analytical Data Source:

Ecology & Environment, Inc. Analytical Services, Lancaster, New York.




Table F-9

SEDIMENT SAMPLES 2SED1 THROUGH 2SED7 TCLP ANALYTICAL RESULTS
LAKE CALUMET CLUSTER SITE
CHICAGO, ILLINOIS

JUNE 2, 1999
Units - mg/L,
Sample Location
Parameter | Regulatory Limit 2SED1 2SED2 2SED3 25ED4 2SEDS 2SED6 2SED7
Arsenic 5 05U 05U 05U 05U 05U 05U 05U
Barium 100 10U 10U 10U 100 10U 10U 10U
Cadmium 1 1U 1U 1U 10 1U 10U 10
Chromium 5 05U 050 05U 05U 05U 05U 05U
Lead 5 050 050U 05U 05U 05U 05U 05U
Mercury 0.2 0.21 0.26 0.046 U 0.17 0.86 0.028 U 0.098
Selenium 1 0.1 U 0.1U 0.1U0 01U 01U 0.1U0 0.1U
Silver 5 050U 05U 05U 05U 05U 05U 05U
Key:
TCLP = Toxicity Characteristic Leaching Procedure.
mg/L = Milligrams per liter.
U = Not detected.

Analytical Data Source:

Ecology & Environment, Inc. Analytical Services, Lancaster, New York.

Bolded concentrations exceed the regulatory limit defined in Title 40 of the Code of Federal Regulations, Section 261.24.



Table F-10

SURFACE WATER ANALYTICAL RESULTS
LAKE CALUMET CLUSTER SITE
CHICAGO, ILLINOIS

MAY 12, 1999
Sample Location

Parameter AWl 1 AWZ | AwW3 | AWd
Other
“@smnda:d units) | 7.8 8.1 8] 7.9
Metals (ug/L)
Aluminum, Dissolved 222 105 B 38.2 U 38.2 U
Alumipum, Total 594 275 268 702|
Antimony, Dissolved 42.6 U 426U 42.6 U 42.6 U|
Antimony, Total 426U 42.6 U 42.6U 42.6 U
Arsenic, Dissolved 33 12.3 2.1U 8.2 B
Atsenic, Total 44.7 18.6 21U 11.5
Barium, Dissolved 285 234 38.1 B 36 B
[Barium, Total 358 244 49.3 B 52.6 B
(Beryllium, Dissolved 0.33U 0.33U 0.33U 0.36 B
[Beryllium, Total 0.33U 0.33U 0.33 U 0.33 U
[Cadmium, Dissolved 44U 44U 44U 4.4 Ul
[cadmium, Total 4.4U 44U 4.4 U 4.4U
Calcium, Dissolved 134,000 110,000 86,000 116,000
Calcium, Total 140,000 110,000 89,300 123,000
Chromijum, Dissolved 8B 5.9 B 57U 5.7 U|
Chromium, Total 23.2 57U 7.1B 57U
Cobalt, Dissolved 23.1U 23.1U 23.1U 23.1U
Cobalt, Total 231U 23.1U 23.1U 23.1U
Copper, Dissolved 598 8.3B 11.8B 478
Copper, Total 33 7.1B 7.1 B 4.7 B||
[ron, Dissolved 523 137 66 B 54.2 B|
[ron, Total 6,580 1,900 679 1,090|
Lead, Dissolved 21U 21U 2.1U 2.1 U]
Lead, Total 107 11.9 22.5 6.4
Magnesium, Dissolved 72,400 75,800 34,700 41,100]
Magnesjum, Total 72,300 73,900 35,300 42,300
Manganese, Dissolved 2,460 959 98.5 116
Manganese, Total 2,790 1,140 316 388
Mercury, Dissolved 0.1U 0.1U0 0.1 U 0.1U
Mercury, Total 0.1 B 0.1U 01U 01U
Nickel, Dissolved 30 B 27U 27U 27U
Nickel, Total 27U 27U 27U 27U
Potassium, Dissolved 65,500 81,900 15,000 18,600
Potassium, Total 67,000 80,900 14,100 20,700
Selenium, Dissolved 2U 2.4 B 20 2.1B
Selenium, Total 23B 2U 2U 2 U
Silver, Dissolved 5.4U 54U 540 540
Silver, Total 54U 54U 5.4 U 54U
Sodium, Dissolved 168,000 221,000 17,300 41,100
Sodium, Total 171,000] -~ 208,000 16,900 39,800
Thallium, Dissolved 19U 19U 1.9U 1.9U
Thallium, Total 1.9U 238 19U 1.9 U
\/anadium, Dissolved 51U 51U 51U 51U
Vanadium, Total 15.6 B 51U 51U 51U
Zinc, Dissolved 10.1U 10.1U 10.1U 101U
Zinc, Total 92.9 29.3 32.4 26.5




Table F-10

LAKE CALUMET CLUSTER SITE
CHICAGO, ILLINOIS

SURFACE WATER ANALYTICAIL RESULTS

MAY 12, 1999
Sample Location
Parameter AWL | AW2 |  AW3 AW4

Volatile Organic Compounds (ng/L)

1,1,1-Trichloroethane 64 10U 10U 10U
1,1,2,2-Tetrachloroethane 50U 10U 10U 10U
1,1,2-Trichloroethane 50U 100 10U 10U
1,1-Dichloroethane 36) 10U 10U 10U
1,1-Dichloroethene 50U 10U 10U 10 U
1,2-Dichloroethane 397 10U 10U 10U
1,2-Dichloroethene, total 100 10U 10U 10U
1,2-Dichloropropane 50U 10U 10U 100
2-Butanone 860 10U 10U 10U
2-Hexanone 50U 10U 10U 10U
4-Methyl-2-pentanone 480 12 10U 10U
Acetone 520 10U 10U 10U
Benzene 177 10U 10U 10 U
Bromodichloromethane 50U 10U 10U 10U
Bromoform 50U 10U 10U 10U
Bromomethane 50U 10 U 10U 10U
Carbon disulfide 50U 10U 10U 10U
Carbon tetrachloride 50U 10 U 10U 10U
Chlorobenzene 22 2] 1] 2]
Chloroethape 50U 10U 10U 10U
Chloroform 107 10U 10U 10 U
Chloromethane 50U 10U 10U 10U
cis-1,3-Dichloropropene 50U 10U 100 10 U
[Dibromochloromethane 50U 10U 10U 10U
[Ethylbenzene 210 10U 10U 10U
Methylene chloride 150 19 16 17
Styrene 50U 10U 10U 10U
Tetrachloroethene 16] 10U 10U 100
Toluene 550 10U 10U <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>